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0B 1/OB 2 receptor ligands and their use In the treatment of pain. 

BACKGROUND OF THE INVENTION 

5 1 . Field of the invention 

The invention is related to compounds which are CB1/CB2 receptor ligands, 
pharmaceutical compositions containg these compounds, manufacturing processes 
thereof and uses thereof, and more particularly to compounds that are CBVCB 2 
receptor agonists. The present invention may also relate to compounds that may be 

10 effective in treating pain, cancer, multiple sclerosis, Parkinson's disease, Huntington's 
chorea, Alzheimer's disease, anxiety disorders, vision and/or eye related disorders, 
gastrointestinal disorders and cardiavascular disorders. 
2. Discussion of Relevant Technology 

Pain management has been an important field of study for many years. It has 

15 been well known that cannabinoid receptor (e.g., CBi receptors, CB 2 receptors) 
ligands, especially agonists produce relief of pain in a variety of animal models by 
interacting with CBi and/or CB 2 receptors. Generally, CB X receptors are located 
predominately in the central nervous system, whereas CB 2 receptors are located 
primarily in the periphery and are primarily restricted to the cells and tissues derived 

20 from the immune system. 

While the conventional CBi receptor agonists and CB l /CB 2 receptor agonists, 
such as tetrahydrocannabinol (THC) and opiate drugs, are highly effective in anti- 
nociception models in animals, they tend to exert many undesired CNS (central nerve 
system) side-effects, e.g., psychoactive side effects and the abuse potential of opiate 

25 drugs. 

Therefore, there is a need for new CB1/CB2 receptor ligands such as agonists 
useful in managing pain or treating other related symptoms or diseases with reduced 
or minimal undesirable CNS side-effects. The compounds of the invention may be 
used to avoid the undesired CNS side effects which arise through the central CBI 
30 mechanism. 

DISCLOSURE OF THE INVENTION 

The present invention provides CBi/CB 2 receptor ligands which are useful in 
treating pain and other related symptoms or diseases. 
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Definitions 

Unless specified otherwise within this specification, the nomenclature used in 
this specification generally follows the examples and rules stated in Nomenclature of 
5 Organic Chemistry, Sections A, B, C, D, E, F, and H y Pergamon Press, Oxford, 1979, 
which is incorporated by references herein for its exemplary chemical structure names 
and rules on naming chemical structures. Optionally, a name of a compound may be 
generated using a chemical naming program: ACD/ChemSketch, Version 
5!09/September 2001, Advanced Chemistry Development, Inc., Toronto, Canada. 
10 "CB1/CB2 receptors" means CB\ and/or CB 2 receptors. 

The term "C m . n " or "Cm-n group" used alone or as a prefix, refers to any 'group 
having m to n carbon atoms, and having 0 to n multivalent heteroatoms selected from 
O, S, N and P, wherein m and n are 0 or positive integers, and n>m. For example, 
"Ci-6 ,f would refer to a chemical group having 1 to 6 carbon atoms, and having 0 to 6 
15 multivalent heteroatoms selected from O, S, N and P. 

The term "hydrocarbon" used alone or as a suffix or prefix, refers to any 
structure comprising only carbon and hydrogen atoms up to 14 carbon atoms. 

The term "hydrocarbon radical" or "hydrocarbyl" used alone or as a suffix or 
prefix, refers to any structure as a result of removing one or more hydrogens from a 
20 hydrocarbon. 

The term "alkyl" used alone or as a suffix or prefix, refers to monovalent 
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon 
atoms. Unless otherwise specified, "alkyl" general includes both saturated alkyl and 
unsaturated alkyl. 

25 The term "alkylene" used alone or as suffix or prefix, refers to divalent 

straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon 
atoms, which serves to links two structures together. 

The term "alkenyl" used alone or as suffix or prefix, refers to a monovalent 
straight or branched chain hydrocarbon radical having at least one carbon-carbon 
30 double bond and comprising at least 2 up to about 12 carbon atoms. 

The term "alkynyl" used alone or as suffix or prefix, refers to a monovalent 
straight or branched chain hydrocarbon radical having at least one carbon-carbon 
triple bond and comprising at least 2 up to about 12 carbon atoms. 
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The term "cycloalkyl," used alone or as suffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12 
carbon atoms. 

The term "cycloalkenyl" used alone or as suffix or prefix, refers to a 
5 monovalent ring-containing hydrocarbon radical having at least one carbon-carbon 
double bond and comprising at least 3 up to about 12 carbon atoms. 

The term "cycloalkynyl" used alone or as suffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon 
triple bond and comprising about 7 up to about 12 carbon atoms. 
10 The term "aryl" used alone or as suffix or prefix, refers to a monovalent 

hydrocarbon radical having one or more polyunsaturated carbon rings having 
aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5 up to about 
14 carbon atoms. 

The term "arylene" used alone or as suffix or prefix, refers to a divalent 

15 hydrocarbon radical having one or more polyunsaturated carbon rings having 

aromatic character, (eg., 4n + 2 delocalized electrons) and comprising 5 up to about 
14 carbon atoms, which serves to links two structures together. 

The term "heterocycle" used alone or as a suffix or prefix, refers, to a ring- 
containing structure or molecule having one or more multivalent heteroatoms, 

20 independently selected from N, O, P and S, as a part of the ring structure and 
including at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be 
saturated or unsaturated, containing one or more double bonds, and heterocycle may 
contain more than one ring. When a heterocycle contains more than one ring, the 
rings may be fused or unfused. Fused rings generally refer to at least two rings share 

25 two atoms therebetween. Heterocycle may have aromatic character or may not have 
aromatic character. 

The term "heteroalkyl" used alone or as a suffix or prefix, refers to a radical 
formed as a result of replacing one or more carbon atom of an alkyl with one or more 
heteroatoms selected from N, O, P and S. 

30 The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring- 

containing structure or molecule having one or more multivalent heteroatoms, 
independently selected from N, O, P and S, as a part of the ring structure and 
including at least 3 and up to about 20 atoms in the ring(s), wherein the ring- 
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containing structure or molecule has an aromatic character (e.g., 4n + 2 delocalized 
electrons). 

The term "heterocyclic group," "heterocyclic moiety," "heterocyclic," or 
"heterocyclo" used alone or as a suffix or prefix, refers to a radical derived from a 
5 heterocycle by removing one or more hydrogens therefrom. 

The term "heterocyclyl" used alone or as a suffix or prefix, refers a 
monovalent radical derived from a heterocycle by removing one hydrogen therefrom. 

The term "heterocyclylene" used alone or as a suffix or prefix, refers to a 
divalent radical derived from a heterocycle by removing two hydrogens therefrom, 
10 which serves to links two structures together. 

The term "heteroaryl" used alone or as a suffix or prefix, refers to a 
heterocyclyl having aromatic character. 

The term "heterocylcoalkyl" used alone or as a suffix or prefix, refers to a 
heterocyclyl that does not have aromatic character. 
15 The term "heteroarylene" used alone or as a suffix or prefix, refers to a 

heterocyclylene having aromatic character. 

The term "heterocycloalkylene" used alone or as a suffix or prefix, refers to a 
heterocyclylene that does not have aromatic character. 

The term "six-membered" used as prefix refers to a group having a ring that 
20 contains six ring atoms. 

The term "five-membered" used as prefix refers to a group having a ring that 
contains five ring atoms. 

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring 
atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S. 
25 Exemplary five-membered ring heteroaryls are thienyl, fiiryl, pyrrolyl, 

imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, 
tetrazolyl, 1,2,3-thiadiazolyi, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. 

A six-membered ring heteroaryl is a heteroaryl with a ring having six ring 
30 - atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S. 

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl, 
triazinyl and pyridazinyl. 
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The term "substituted" used as a prefix refers to a structure, molecule or 
group, wherein one or more hydrogens are replaced with one or more 
Ci-nhydrocarbon groups, or one or more chemical groups containing one or more 
heteroatoms selected fromN, 0, S, F, CI, Br, I, and P. Exemplary chemical groups 
5 containing one or more heteroatoms include heterocyclyl, -NO2, -OR, -CI, -Br, -I, -F, 
-CF 3 , -C(=0)R, -C(=0)OH, -NH 2 , -SH, -NHR, -NR 2 , -SR, -SO3H, -S0 2 R, -S(=0)R, - 
CN, -OH, -C(=0)OR, ~C(=0)NR 2> -NRC(=0)R, oxo (=0), imino (=NR), thio (=S), 
and oximino (=N-OR), wherein each "R" is a C M2 hydrocarbyl. For example, 
substituted phenyl may refer to nitrophenyl, pyridylphenyl, methoxyphenyl, 
10 chlorophenyl, aminophenyl, etc., wherein the nitro, pyridyl, methoxy, chloro, and 
amino groups may replace any suitable hydrogen on the phenyl ring. 

The term "substituted" used as a suffix of a first structure, molecule or group, 
followed by one or more names of chemical groups refers to a second structure, 
molecule or group, which is a result of replacing one or more hydrogens of the first 
15 structure, molecule or group with the one or more named chemical groups. For 
example, a "phenyl substituted by nitro" refers to nitrophenyl. 

The term "optionally substituted" refers to both groups, structures, or 
molecules that are substituted and those that are not substituted. 

Heterocycle includes, for example, monocyclic heterocycles such as: 
20 aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, 

imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfoiane 2,3-dihydrofuran, 2,5- 
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, 
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran, 
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane, 
25 homopiperidine, 2,3,4,7-tetrahydro-l^-azepine homopiperazine, 1,3-dioxepane, 4,7- 
dihydro-l,3-dioxepin, and hexamethylene oxide. 

In addition, heterocycle includes aromatic heterocycles, for example, pyridine, 
pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole, 
thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3- 
30 thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4- 
triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole. 

Additionally, heterocycle encompass polycyclic heterocycles, for example, 
indole, indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline, 
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tetrahydroisoquinoline, 1,4-benzodioxan, coumarin, dihydrocoumarin, benzofiiran, 
2,3 -dihy drobenzofur an, isobenzofuran, chromene, chroman, isochroman, xanthene, 
phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine, 
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine, 
5 perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2- 
benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole, 
benztriazole, thioxanthine, carbazole, carboline, acridine, pyrolizidine, and 
quinolizidine. 

In addition to the polycyclic heterocycles described above, heterocycle 

10 includes polycyclic heterocycles wherein the ring fusion between two or more rings 
includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidine, 
diazabicyclo[2.2.1]heptane and 7-oxabicyclo[2.2.1]heptane. 

Heterocyclyl includes, for example, monocyclic heterocyclyls, such as: 

15 aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl, 
imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyi, 
2,5-dihydrofuranyl, tetrahydrofiiranyi, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro- 
pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3- 
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl, 

20 dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro- li/-azepinyl, homopiperazinyl, 1 ,3- 
dioxepanyl, 4,7-dihydro-l,3-dioxepinyl, and hexamethylene oxidyl. 

In addition, heterocyclyl includes aromatic heterocyclyls or heteroaryl, for 
example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, 
pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3- 

25 triazolyl, tetrazolyl, 1,2,3-thiadiazoiyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4- 
thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 
oxadiazolyl. 

Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including 
both aromatic or non-aromatic), for example, indolyl, indolinyi, isoindolinyl, 
30 quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4- 
benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofiiranyl, 2,3- 
dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl, 
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl, 
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phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, 
phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, 
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, 
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl, 
5 pyrolizidinyl, and quinolizidinyl. 

In addition to the polycyclic heterocyclyls described above, heterocyclyl 
includes polycyclic heterocyclyls wherein the ring fusion between two or more rings 
includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidinyl, 
10 diazabicyclo[2.2.1]heptyl; and 7-oxabicyclo[2.2.1]heptyl. 

The term "alkoxy" used alone or as a suffix or prefix, refers to radicals of the 
general formula -O-R, wherein -R is selected from a hydrocarbon radical. Exemplary 
alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy, 
cyclopropylmethoxy, allyloxy, and propargyloxy. 
15 The term "aryloxy" used alone or as suffix or prefix, refers to radicals of the 

general formula -O-Ar, wherein -Ar is an aryl. 

The term "heteroaryloxy" used alone or as suffix or prefix, refers to radicals of 
the general formula -O-Ar 1 , wherein -Ar 1 is a heteroaryl. 

The term "amine" or "amino" used alone or as a suffix or prefix, refers to 
20 radicals of the general formula -NRR\ wherein R and R' are independently selected 
from hydrogen or a hydrocarbon radical. 

"Acyl" used alone, as a prefix or suffix, means -C(=0)-R, wherein -R is an 
optionally substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include, 
for example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and 
25 dimethylcarbamoyl. 

Halogen includes fluorine, chlorine, bromine and iodine. 

"Halogenated," used as a prefix of a group, means one or more hydrogens on 
the group is replaced with one or more halogens. 

"RT" or "it" means room temperature. 
30 A first ring group being "fused" with a second ring group means the first ring 

and the second ring share at least two atoms therebetween. 

"Link," "linked," or "linking," unless otherwise specified, means covalently 
linked or bonded. 
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Description of Preferred Embodiments 

In one aspect, the invention provides a compound of formula I, a 
pharmaceutical^ acceptable salt thereof, diastereomers, enantiomers, or mixtures 
thereof: 

Ar 2 — Ar L (X)-N N 

5 

I 

wherein 

Ar 1 is arylene, heteroarylene, substituted arylene or substituted heteroarylene, 
wherein a ring atom of Ar 1 connected to Ar 2 is seperated from a ring atom of Ar 1 
10 connected to X by at least one atom; 

Ar 2 is aryl, heteroaryl, substituted aryl or substituted heteroaryl; 
nisOor 1; 

X is a divalent group that separates groups connected thereto by one or two 

atoms; 

15 R 1 is a monovalent Ci_ 2 o group comprising one or more heteroatoms selected 

from S, 0,NandP; 

R 2 is hydrogen, Cmo alkyl, CMoacyl, substituted CMoacyl, substituted Cmo 
alkyl, Cmo alkylene, or substituted C M o alkylene, wherein said alkylene is linked to a 
ring carbon of Ar 1 . 

20 Particularly, the compounds of the present invention are those of formula I, 

wherein 

Ar 1 is an arylene, heteroarylene, substituted arylene or substituted 
heteroarylene, wherein a ring atom of Ar 1 connected to Ar* is seperated from a ring 
atom of Ar 1 connected to X by at least one atom; 
25 Ai^ is an aryl, heteroaryl, substituted aryl or substituted heteroaryl; 

Xis-CH 2 -, or-CH 2 -CH 2 -; 

R 2 is alkyl, substituted Ci^ alkyl, d- 3 alkylene, or substituted Cm 
alkylene, wherein said alkylene is linked to a ring carbon of Ar 1 . 

More particularly, the compounds of the present invention are those of 
30 formula I, wherein 

R 1 is selected from: 
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*Cy R3 W R< *Cy R ' 




wherein R 3 is optionally hydrogen, substituted Q-ioalkyl, optionally 
substituted Cs-naryl, optionally substituted C3-ioheteroaryl, optionally substituted . 
5 aryloxy-C^alkyl, optionally substituted heteroaryloxy-Ci^alkyl; 

R 4 and R 5 are, independently, hydrogen, optionally substituted Cuoalkyl, 
optionally substituted Cs^aryl, optionally substituted C3-ioheteroaryl, amino group, 
-NHC(=0)-0-R 7 , or -NHC(=0)-R 7 , wherein R 7 is C^alkyl or aryl; 



R 6 is hydrogen, optionally substituted C^alkyl, or optionally substituted aryl; 



EWG 1 is an electron withdrawing group. 

Even more particularly, the compounds of the present invention are those of 
formula I, wherein 

Ar 1 is optionally substituted /?ara-phenylene, optionally substituted six- 
15 membered /rara-heteroarylene, or optionally substituted monocyclic five-membered 
meto-heteroarylene; 

At* is optionally substituted phenyl, or optionally substituted monocylic five 
or six-membered heteroaryl; 



wherein R 3 is optionally substituted Ci^alkyl, optionally substituted phenyl, 
25 optionally substituted phenoxy-methyi; 

R 4 is, independently, optionally substituted Ci^alkyl, optionally substituted 
phenyl, amino, -NHC(O)-0-R 7 , or -NHC(=0)-R 7 , wherein R 7 is C^alkyl or phenyl; 



10 and 



- 20 



X is -CH 2 -, or -CH2-CH2-; 

R 2 is C1.3 alkyl, substituted C M alkyl, C1.3 alkylene, or substituted C1-3 



alkylene, wherein said alkylene is linked to a ring carbon of Ar . 
R 1 is selected from: 




and 



R is hydrogen, methyl or ethyl. 
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Most particularly, the compounds of the present invention are those of formula 
I, wherein 

Ar 1 is /wa-phenylene or /rara-pyridylene; 

Ar 2 is a phenyl ortfio-substituted with an electron withdrawing group, or a 
thienyl or/Ao-substituted with an electron withdrawing group; Even more 
particularly, Ar 2 is a phenyl or^o-substituted with -CI, -F, -OMe, -OEt, -O- 
CH(CH 3 )2, -CF 3 , rN0 2 , or -CN; or thienyl orfAosubstituted with -CI, -F, -OMe, -OEt, 
-0-CH(CH 3 ) 2 , -CF 3 , -NO2, -CN, wherein said orf/io-substituted Ar 2 is optionally 
further substituted at its non-ortho position; 

Xis-CH 2 -; 

R 2 is methyl. 

R 1 is selected from: 



*V 3 ri ^y 

OH . and 0 

wherein R 3 is optionally substituted phenyl, or optionally substituted phenoxy- 
15 methyl; Even more particularly, R 3 is phenyl, substituted phenoxymethyl or 
substituted phenyl; and 

R 4 is -NHC(O)-0-R 7 , wherein R 7 is C^alkyl. 

In another aspect, the present invention provides a compound of formula n, or 
a pharmaceutical^ acceptable salt thereof: 

20 




wherein 



G is N or CH; 
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R 8 is selected from -H, -CH 3 , -CF 3 , -N0 2 and -CN; 
R 9 is selected from -H and Ci- 3 alkyl; 
R 10 is selected from -H and Ci^alkyl; and 
R 11 is selected from 



9 

wherein R 12 is H or methyl, R 13 is phenyl or substituted phenoxymethyl, R 14 is 
~NHC(<))OR 15 , wherein R 15 is Ci^alkyl. 

In a further aspect, the present invention provides a compound of formula III 
or IV, or a pharmaceutical^ acceptable salt thereof: 





wherein 



in 



IV 



G is Nor CH; 

R 8 is selected from -H, -CH 3 , -CF 3 , -N0 2 and-CN; 
R 9 is selected from -H and Ci_ 3 alkyl; 
R 10 is selected from-H and Ci^alkyl; and 
R n is selected from 



R 



12 



03 



02 



03 



OH 



OH 



and 



R yv 

X 0 



04 



wherein R 12 is H or methyl, R 13 is phenyl or substituted phenoxymethyl, R 14 is 
-NHC(0)OR 15 , wherein R 15 is C^alkyl. 
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In an even further aspect, the present invention provides a compound of 
formula V, or a pharmaceutical!;/ acceptable salt thereof: 




V 

wherein 

G is N or CH; 
m is 1 or 2; 

10 R 8 is selected from -H, -CH 3 , -CF 3 , -N0 2 and -CN; 

R 9 is selected from -H and Ci- 3 alkyl; 
R 10 is selected from -H and Ci. 3 alkyl; and 
R 13 is phenyl or substituted phenoxymethyl. 

It will be understood that when compounds of the present invention contain 
15 one or more chiral centers, the compounds of the invention may exist in, and be 
isolated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The 
present invention includes any possible enantiomers, diastereomers, racemates or 
mixtures thereof, of a compound of Formula I, n, HI, IV or V. The optically active 
forms of the compound of the invention may be prepared, for example, by chiral 
20 chromatographic separation of a racemate, by synthesis from optically active starting 
materials or by asymmetric synthesis based on the procedures described thereafter. 

It will also be appreciated that certain compounds of the present invention may 
exist as geometrical isomers, for example E and Z isomers of alkenes. The present 
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invention includes any geometrical isomer of a compound of Formula I, n, III, IV or 
V. It will further be understood that the present invention encompasses tautomers of 
the compounds of the formula I, II, III, IV or V. 

It will also be understood that certain compounds of the present invention may 
5 exist in solvated, for example hydrated, as well as unsolvated forms. It will further be 
understood that the present invention encompasses all such solvated forms of the 
compounds of the formula I, H, HI, IV or V. 

Within the scope of the invention are also salts of the compounds of the 
formula I, n, III, IV or V. Generally, pharmaceutical^ acceptable salts of compounds 

10 of the present invention may be obtained using standard procedures well known in the 
art, for example by reacting a sufficiently basic compound, for example an alkyl 
amine with a suitable acid, for example, HQ or acetic acid, to afford a physiologically 
acceptable anion. It may also be possible to make a corresponding alkali metal (such 
as sodium, potassium, or lithium) or an alkaline earth metal (such as a calcium) salt 

15 by treating a compound of the present invention having a suitably acidic proton, such 
as a carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline 
earth metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably 
basic organic amine (such as choline or meglumine) in an aqueous medium, followed 
by conventional purification techniques. 

20 . In one embodiment, the compound of formula I, II, m, IV or V above may be 

converted to a pharmaceutically acceptable salt or solvate thereof, particularly, an 
acid addition salt such as a hydrochloride, hydrobromide, phosphate, acetate, 
fumarate, maleate, tartrate, citrate, methanesulphonate orp-toluenesulphonate. 
We have now found that the compounds of the invention have activity as 

25 pharmaceuticals, in particular as modulators or ligands such as agonists, partial 

agonists, inverse agonist or antagonists of CB\/CB 2 receptors. More particularly, the 
compounds of the invention exhibit selective activity as agonist of the CBi/CB 2 
receptors, and are useful in the relief of pain, particularly chronic pain, e.g., chronic 
inflammatory pain, neuropathic pain, back pain, cancer pain and visceral pain. 

30 Compounds of the present invention will also be useful in treating acute pain. 

Additionally, compounds of the present invention are useful in other disease states in 
which degeneration or dysfunction of CBi/CB 2 receptors is present or implicated. 
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Thus, the invention provides a compound of formula I, II, III, IV or V, or 
pharmaceutical^ acceptable salt or solvate thereof, as hereinbefore defined for use in 
therapy. 

In a further aspect, the present invention provides the use of a compound of 
5 formula I, n, IE, IV or V, or a pharmaceutical^ acceptable salt or solvate thereof, as 
hereinbefore defined in the manufacture of a medicament for use in therapy. 

In the context of the present specification, the term "therapy" also includes 
"prophylaxis" unless there are specific indications to the contrary. The term 
"therapeutic" and "therapeutically" should be contrued accordingly. The term 
10 "therapy" within the context of the present invention further encompasses to 

administer an effective amount of a compound of the present invention, to mitigate 
either a pre-existing disease state, acute or chronic, or a recurring condition. This 
definition also encompasses prophylactic therapies for prevention of recurring 
conditions and continued therapy for chronic disorders. 
15 The compounds of the present invention are useful in therapy, especially for 

the therapy of various pain conditions including, but not limited to: acute pain, 
chronic pain, neuropathic pain, acute pain, back pain, cancer pain, and visceral pain. 

In use for therapy in a warm-blooded animal such as a human, the compound 
of the invention may be administered in the form of a conventional pharmaceutical 
20 composition by any route including orally, intramuscularly, subcutaneously, topically, 
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, 
intrathecally, intracerebroventricularly and by injection into the joints. 

In one embodiment of the invention, the route of administration may be orally, 
intravenously or intramuscularly. 
25 The dosage will depend on the route of administration, the severity of the 

disease, age and weight of the patient and other factors normally considered by the 
attending physician, when determining the individual regimen and dosage level at the 
most appropriate for a particular patient. 

For preparing pharmaceutical compositions from the compounds of this 
30 invention, inert, phannaceutically acceptable carriers can be either solid and liquid. 
Solid form preparations include powders, tablets, dispersible granules, capsules, 
cachets, and suppositories. 
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A solid carrier can be one or more substances, which may also act as diluents, 
flavoring agents, solubilizers, lubricants, suspending agents, binders, or table 
disintegrating agents; it can also be an encapsulating material. 

In powders, the carrier is a finely divided solid, which is in a mixture with the 
5 finely divided compound of the invention, or the active component. In tablets, the 
active component is mixed with the carrier having the necessary binding properties in 
suitable proportions and compacted in the shape and size desired. 

For preparing suppository compositions, a low-melting wax such as a mixture 
of fatty aoid glycerides and cocoa butter is first melted and the active ingredient is 
10 dispersed therein by, for example, stirring. The molten homogeneous mixture in then 
poured into convenient sized moulds and allowed to cool and solidify. 

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, 
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl 
cellulose, a low-melting wax, cocoa butter, and the like. 
15 The term composition is also intended to include the formulation of the active 

component with encapsulating material as a carrier providing a capsule in which the 
active component (with or without other carriers) is surrounded by a carrier which is 
thus in association with it. Similarly, cachets are included. 

Tablets, powders, cachets, and capsules can be used as solid dosage forms 
20 suitable for oral administration. 

Liquid form compositions include solutions, suspensions, and emulsions. For 
example, sterile water or water propylene glycol solutions of the active compounds 
may be liquid preparations suitable for parenteral administration. Liquid 
compositions can also be formulated in solution in aqueous polyethylene glycol 
25 solution. 

Aqueous solutions for oral administration can be prepared by dissolving the 
active component in water and adding suitable colorants, flavoring agents, stabilizers, 
and thickening agents as desired. Aqueous suspensions for oral use can be made by 
dispersing the finely divided active component in water together with a viscous 
30 material such as natural synthetic gums, resins, methyl cellulose, sodium 

carboxymethyl cellulose, and other suspending agents known to the pharmaceutical 
formulation art. 
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Depending on the mode of administration, the pharmaceutical composition 
will preferably include from 0.05% to 99%w (per cent by weight), more preferably 
from 0.10 to 50%w, of the compound of the invention, all percentages by weight 
being based on total composition. 
5 A therapeutically effective amount for the practice of the present invention 

may be determined, by the use of known criteria including the age, weight and 
response of the individual patient, and interpreted within the context of the disease 
which is being treated or which is being prevented, by one of ordinary skills in the art. 

Within the . scope of the invention is the use of any compound of formula I, n, 
10 HI, IV or V as defined above for the manufacture of a medicament 

Also within the scope of the invention is the use of any compound of formula 
I, n, III, IV or V for the manufacture of a. medicament for the therapy of pain. 

Additionally provided is the use of any compound according to Formula I, E, 
IE, TV or V for the manufacture of a medicament for the therapy of various pain 
15 conditions including, but not limited to: acute pain, chronic pain, neuropathic pain, 
acute pain, back pain, cancer pain, and visceral pain. 

A further aspect of the invention is a method for therapy of a subject suffering 
from any of the conditions discussed above, whereby an effective amount of a 
compound according to the formula I, II, in, IV or V above, is administered to a 
20 patient in need of such therapy. 

Additionally, there is provided a pharmaceutical composition comprising a 
compound of Formula I, II, III, IV or V, or a pharmaceutically acceptable salt thereof, 
in association with a pharmaceutically acceptable carrier. 

Particularly, there is provided a pharmaceutical composition comprising a 
25 compound of Formula I, II, HI, IV or V, or a pharmaceutically acceptable salt thereof, 
in association with a pharmaceutically acceptable carrier for therapy, more 
particularly for therapy of pain. 

Further, there is provided a pharmaceutical composition comprising a 
compound of Formula I, II, III, IV or V, or a pharmaceutically acceptable salt thereof, 
30 in association with a pharmaceutically acceptable carrier use in any of the conditions 
discussed above. 

In a further aspect, the present invention provides a method of preparing a 
compound of the present invention using one or more of the general procedures 
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below, wherein and R b are independently selected from -H, optionally substituted 
Ci-6alkyl, optionally substituted aryl, optionally substituted heteroaryl, -CF 3 , -N0 2 , 
and -CN; n is 1 or 2; Rc, Rd, R* and R f are independently selected from -H, Ci- 
3 alkyl, 

. OH .and o 

o > 

wherein R 3 is optionally substituted phenyl, or optionally substituted phenoxy- 

methyl; 

R 4 is -NHC(=0)-0-R 7 , wherein R 7 is Ci^alkyl; Rd is -H or C^alkyl; and R g 
is optionally subsitituted phenyl or optionally subsituted phenoxymethyL 
10 General Procedure 1: 




vi vn vm 

X^lorBr 

A solution of the aryl boronic acid (VII, 1.5 equiv.) in ethanol (3 mL/mmol boronic 
acid) was added to a mixture of the aryl halide (VI, 1 equiv.), Pd(PPh 3 ) 4 (0.05 equiv.), 
toluene (9 mL/mmol aryl halide), and 2 M Na 2 C0 3 (6.7 equiv.). The resulting 

15 mixture was heated at reflux until the aryl halide was consumed (typically 16 h). The 
reaction was then concentrated in vacuo 9 and the residue was diluted with water. The 
aqueous phase was extracted with EtOAc (3x). The combined organic phases were 
then washed with brine, dried over MgS(>4, filtered through Celite, and concentrated 
in vacuo. The residue was dissolved in methanol and allowed to stand overnight. The 

20 orange solid which precipitated was filtered, and the supernatant was concentrated in 
vacuo to provide the title compound. The product (VIII) was used for subsequent 
steps, or purified by silica gel column chromatography when necessary. 



25 
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General Procedure 2: 




Solutions of the aryl bromide (EX, 1 equiv.) in DMF (3 mL/mmol aryl 

5 bromide) and bis(pinacolato)diboron (1 . 1 equiv.) in DMF (2.7 mL/mmol diboron 
compound) were added successively to a mixture of Pd(PPh 3 )4 (0.03 equiv.) and 
KOAc (3 equiv.) contained in a microwave process vial. The vial was capped and 
heated to 120 °C for 7 min using microwave irradiation. The resulting mixture was 
cooled, and 2 M Na 2 C0 3 (4.9 equiv.) and a solution of the second aryl halide or aryl 

10 triflate (VI, 1-2 equiv.) in DMF (0.3-0.9 mL/mmol aryl halide/triflate, depending on 
solubility) were added to the vial through the septum cap. The reaction was heated to 
120 °C for an additional 5 minutes using microwave irradiation. The resulting 
mixture was diluted with water (6 mL/mmol of initial aryl halide used) and CH2CI2 
(24 mL/mmol of initial aryl halide used), loaded onto an Extube® Chem Elut column 

15 (Varian), and eluted with two column volumes of CH2CI2. The eluant was 

concentrated, and the residue was dissolved in CH 2 C1 2 (12 mL/mmol of initial aryl 
halide used). MP-TsOH resin was added to the solution, and the mixture was stirred 
for 2 hours. The resin was removed by filtration and washed with additional CH 2 C1 2 
and MeOH. The filtrate and washings were discarded, and the compound (X) was 

20 then released from the resin using 2M NH 3 in MeOH. The release solution was 
concentrated to provide the compound (X). 



25 
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General Procedure 3: 



1- R ai NH 2( CH(OCH 3 ) 3 , CH 2 C1 2 

^ (R y 





2. NaBH 4 

M M 

A solution of RaiNH2 in MeOH (2 M, 5 equiv.) was added to a mixture of the 
5 aldehyde (XI, 1 equiv.) and CH(OCH 3 ) 3 (10 equiv) in CH 2 C1 2 (7.5 mL/mmol 

aldehyde). The resulting mixture was stirred overnight at room temperature, and then 
NaBHU (2.5 equiv.) was added. When the starting aldehyde/intermediate imine had 
been completely consumed, the reaction was concentrated in vacuo. The residue was 
taken into EtOAc (10 mL/mmol aldehyde used) and the product was extracted into 1 
10 N HC1 (3 x 7.5 mL/mmol aldehyde used). The EtOAc layer was discarded, the 

combined aqueous layers were basicified with 6 N NaOH, and the product was back 
extracted with EtOAc (3x10 mL/mmol aldehyde used). The combined organic 
phases were then dried over Na2SC>4, filtered, and concentrated in vacuo to provide 
the compound (XII). The compound (XII) was used for subsequent steps, or purified 
15 by silica gel column chromatography when necessary. 



General Procedure 4: 




A solution of the amine (R^RoNH, 1 equiv.) and aldehyde (XI, 1-2 equiv.) in 
20 AcOH/dichloroethane (5% v/v, 10 mL/mmol amine) was stirred at room temperature 
overnight. NaBH(OAc) 3 (2 equiv.) was then added. When the starting 
aldehyde/intermediate imine/iminium ion had been completely consumed, saturated 
Na 2 C03 (6 mL/mmol amine) was added. The layers were separated, and the aqueous 
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layer was extracted with additional EtOAc (3 x 12 mL/mmol amine). The combined 
organic phases were then dried over Na 2 S0 4 , filtered, and concentrated in vacuo to 
provide the compound (XIII). The compound (XIII) was used for subsequent steps, 
or purified by silica gel column chromatography or reverse phase HPLC when 
necessary. 

General Procedure 5: 




XH XY 

10 A solution of the amine (XH, 1 equiv.) and epoxide (XIV, 1 equiv.) in n- 

BuOH (6 mL/mmol amine) was heated at the temperature specified until the starting 
materials were consumed. The reaction was concentrated in vacuo, and the residue 
was purified by reverse phase HPLC to provide the compound (XV). 



15 General Procedure 6: 

O 





xvi xvn 



A suspension of the phenol (XVI, 1 equiv.), epibromohydrin (5 equiv.), and 
K 2 C0 3 (5 equiv.) in dry CH 3 CN (8 mlVmmol phenol) was heated at 70 °C until the 
20 starting phenol was completely consumed (typically 16 h). The reaction mixture was 
filtered to remove solids which were then washed with additional CH3CN. The 
filtrate was concentrated to provide the compound (XVII). 
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General Procedure 7: 

OH OTf 

6Tf 2 0, Et 3 N, DMAP -jAjs 
^ ( R a)n T 
. CH 2 CI 2 ,-78°C 

wi xvm 



5 Triethylamine (2.2 equiv.), followed by triflic anhydride (1.1 equiv.), was 

added dropwise to a solution of the phenol (XVI, 1 equiv.) and DMAP (0.1 equiv.) in 
dry CH 2 C1 2 (10 mL/mmol phenol) maintained at -78°C. The reaction was allowed to 
slowly warm to room temperature and stirred until the starting phenol was completely 
consumed (typically 16 h). Once the reaction was complete, water was added (10 

10 mL/mmol phenol), the layers were separated, and the aqueous phase was extracted 
with CH2CI2 (2x10 mL/mmol phenol). The combined organic phases were then 
dried over Na2S0 4 , filtered, and concentrated in vacuo. Silica gel column 
chromatography on the organic phase residue provided the compound (XVHI). 

The compounds of the invention were found to be active towards CB1/CB2 

15 receptors in warm-blooded animal, e.g., human. Particularly the compounds of the 
invention have been found to be effective CB1/CB2 receptor agonists. In vitro assays, 
infra, demonstrated these surprising activities. In these in vitro assays, a compound is 
tested for their activity toward CB1/CB2 receptors and the dissociation constant (Ki) is 
obtained to determine the selective activity for a particular compound towards 

20 CB 1/CB2 receptors by measuring IC50 of the compound. In the current context, IC50 
generally refers to the concentration of the compound at which 50% displacement of a 
standard radioactive CB1/CB2 receptor ligand has been observed. Generally, a lower 
Ki for a particular compound towards CBi/CB 2 receptors means that the particular 
compound is a stronger ligand towards the CB1/CB2 receptors. As a result, 

25 compounds with relatively low Ki towards CB1/CB2 receptors are relatively strong 
CB1/CB2 receptor ligands or strong CB1/CB2 receptor agonists. 
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Biological Evaluation 

hCB 1 and I1CB2 receptor binding 

Human CBj receptor from Receptor Biology (hCBl) or human CB2 receptor 
from BioSignal (hCB2) membranes are thawed at 37 °C, passed 3 times through a 25- 
5 gauge blunt-end needle, diluted in the cannabinoid binding buffer (50 mM Tris, 2.5 
mM EDTA, 5 mM MgCl 2 , and 0.5 mg/mL BSA fatty acid free, pH 7.4) and aliquots 
containing the appropriate amount of protein are distributed in 96-well plates. The 
IC50 of the compounds of the invention at hCBi and hCB2 are evaluated from 10-point 
dose-response curves done with 3 H-CP55,940 at 20000 to 25000 dpm per well (0.17- 
10 0.21 nM) in a final volume of 300 jil. The total and non-specific binding are 

determined in the absence and presence of 0.2 nM of HU210 respectively. The plates 
are vortexed and incubated for 60 minutes at room temperature, filtered through 
Unifilters GF/B (presoaked in 0.1% polyethyleneimine) with the Tomtec or Packard 
harvester using 3 mL of wash buffer (50 mM Tris, 5 mM MgCl 2 , 0.5 mg BSA pH 
15 7.0). The filters are dried for 1 hour at 55 °C The radioactivity (cpm) is counted in a 
TopCount (Packard) after adding 65 fxl/well of MS-20 scintillation liquid. 

Based on the above assays, the dissociation constant (Ki) for a particular 
compound of the invention towards a particular receptor is determined using the 
following equation: 
20 Ki = IC 50 /(l+[rad]/Kd), 

Wherein IC50 is the concentration of the compound of the invention at which 
50% displacement has been observed; 

[rad] is a standard or reference radioactive ligand concentration at that 
moment; and 

25 Kd is the dissociation constant of the radioactive ligand towards the particular 

receptor. 

Biological data for certain compounds of the invention are listed in Table 1 

below. 
Table 1 



Compound 
No. 


CB 2 
(Ki, nM) 


CBi 
(Ki,nM) 


1-132 


15-2800 


50-5000 
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EXAMPLES 

The invention will further be described in more detail by the following 
Examples which describe methods whereby compounds of the present invention may 
5 be prepared, purified, analyzed and biologically tested, and which are not to be 
construed as limiting the invention. 



Example 1: a-HMethylKl'-methylll^l'-biphenyll-^-yOmethyllaminojmethyl]- 
benzeneraethanol 




Following General Procedure 4, 2'-methyl-[l,lM>iphenyl]-4-carboxaldehyde 
(0.250 g, 1.28 mmol), a4(me%lamino)methyl]benzenemethanol (0.363 g, 2.40 
mmol), and NaBH(OAc) 3 (0.506 g, 2.40 mmol) were combined. When the starting 
imine intermediate had been completely consumed, 1 N NaOH (10 mL/mmol amine) 

15 was added. The layers were then filtered through a HydromatrixClpcolumn and the 
product was eluted with CH2G2. The organic phase was concentrated in vacuo and 
purified by reverse phase HPLC (gradient 20-100% CH 3 CN in H 2 0) to provide the 
title compound (0.052 g, 11%) as its HCO2H salt. Due to quaternization of the 
stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. *H- 

20 NMR (CDCI3): 6 7.39-7.23 (br m, 13H), 4.83 (dd, 7=3.8 Hz, 7=10.2 Hz, 1H), 3.94- 
3.85 (overlapping br s at 3.94 and d at 3.87, 7-13,2 Hz, 2H), 3.68 (d, 7=12.8 Hz, 1H), 
2.72 (dd, 7=10.0 Hz, 7=12.4 Hz, 1H), 2.63 (dd, 7=3.6 Hz, 7=12.0 Hz, 1H), 2.44 (s, 
3H), 2.28 (s, 3H). MS (ESI) (M+H) + = 332. Anal Calcd for CisH^NO + 0.30 
CH 2 0 2 : C, 81.06; H, 7.47; N, 4.06. Found: C, 81.40; H, 7.76; N, 4.18. 
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Example 2: o-HKl'-Methoxyll^'-biphenyll^-yOmethyllmethylaminolmethyl]- 
benzenemethanol 



5 (0.250 g, 1 . 1 8 mmol), a-[(methylamino)methyl]benzenemethanol (0.363 g, 2.40 
mmol), and NaBH(OAc) 3 (0.506 g, 2.40 mmol) were combined. When the starting 
imine intermediate had been completely consumed, 1 N NaOH (10 mL/mmol amine) 
was added. The layers were then filtered through a Hydromatrix® column and the 
product was eluted with CH2CI2. The organic phase was concentrated in vacuo and 

10 purified by reverse phase HPLC (gradient 20-1 00% CH 3 CN in H 2 0) to provide the 
title compound (0.048 g, 10%) as its HC0 2 H salt. Due to quatemization of the 
stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 'H- 
NMR (CDClj): 8 7.54 (d, .7=8.4 Hz, 2H), 7.40-7.25 (br m, 9H), 7.05-6^8 (m, 2H), 
4.88 (dd, J=2.6 Hz, J=10.2 Hz, 1H), 4.55 (br s, 1H), 3.91 (d, /=13.6 Hz, 1H), 3.81- 

. 15 3.74 (overlapping s at 3.81 and d at 3.75, .7=13.2 Hz, 4H), 2.79 (dd, 7=10.0 Hz, 

.7=13.2 Hz, 1H), 2.68 (dd, .7=3.2 Hz, 7=12.8 Hz, 1H), 2.48 (s, 3H). MS (ESI) (M+H) + 
= 348. Anal. Calcd for C23H25NO2 + 0.40 CH2O2: C, 76.82; H, 7.1 1; N, 3.83. 
Found: C, 76.98; H, 7.17; N, 3.77. 





NaBH(OAc) 3 , AcOH, (CH 2 CI) 2 




Following General Procedure 4, 2'-methoxy-[l,r-biphenyl]-4-carboxaldehyde 



20 
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Example 3: o-llKl'-Chloroll^'-biphenylJ^-ylJmethyllmethylaminolmethyll- 
benzenemethanol 



OH 




Following General Procedure 4, 2'-chloro-[l,r-biphenyl]-4-carboxaldehyde 
5 (0.250 g, 1 . 1 6 mmol), a-[(methylamino)methyl]benzenemethanol (0.363 g, 2.40 
mmol), andNaBH(OAc) 3 (0.506 g, 2.40 mmol) were combined. When the starting 
imine intermediate had been completely consumed, 1 N NaOH (10 mL/mmol amine) 
was added. The layers were then filtered through a Hydromatixd) column and the 
product was eluted with CH 2 C1 2 . The organic phase was concentrated in vacuo and 
10 purified by reverse phase HPLC (gradient 20-100% CH 3 CN in H 2 0) to provide the 
title compound (0.050 g, 1 1%) as its HC0 2 H salt. Due to quaternization of the 
stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 'H-NMR 
(CDC1 3 ): 5 7.49-7.26 (br m, 13H), 4.85 (dd, 7=3.2 Hz, .7=10.8 Hz, 1H), 4.18 (br s, 
1H), 3.89 (d, 7=12.8 Hz, 1H), 3.72 (d, 7=13.2 Hz, 1H), 2.75 (dd, 7=10.4 Hz, 7=12.8 
15 Hz, 1H), 2.65 (dd, 7=3.2 Hz, 7=12.8 Hz, 1H), 2.46 (s, 3H). MS (ESI) (M+H) + = 352. 
Anal. Calcd for CmHmNOCI + 0.30 0^^: C, 73.25; H, 6.23; N, 3.83. Found: C, 
73.44; H, 6.31; N, 3.86. 

20 



25 
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Example 4: a-IJMethyl-f^^trilluoromethyO-ll^r-biphenyl]^- 
yl] methyl] amino] methyl] -b enzen emeth anol 

OH 




Following General Procedure 4, 2'-(trifluoromethyl)- [l,r-biphenyl]-4- 
carboxaidehyde (0.500 g, 2.00 mmol), a-[(methylamino)methyl]benzenemethanol 
(0.604 g, 4.00 mmol), and NaBH(OAc) 3 (0.844 g, 4.00 mmol) were combined. The 
crude product was purified by flash chromatography (3:7 Hexanes:EtOAc) to provide 

10 the title compound. HC1 in Et 2 0 (2 mL of 1M, 2.00 mmol) was added to the 

compound and the resulting solid was filtered and washed with additional Et20 to 
provide the HC1 salt (0.558 g, 66%). Due to quaternization of the stereogenic 
nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 'H-NMR (CD3OD): 
8 7.81 (d, J^=7.6 Hz, 1H), 7.71-7.56 (m, 4H), 7.52-7.32 (m, 8H), 5.15-5.09 (m, 1H), 

15 4.77 (br d, /=14.0 Hz, 0.5H), 4.50 (AB q , 1H), 4.33 (br d, J=12.0 Hz, 0.5H), 3.46-3.15 
(m, 2H), 3.08 (s, 1.5H), 2.92 (s, 1.5H). MS (ESI) (M+H) + = 386. Anal. Calcd for 
C23H22F3NO+I.IHCI: C, 64.92; H, 5.47; N, 3.29. Found: C, 65.16; H, 5.63; N, 
3.37. 
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Examples: l-(3,4-Dichlorophenoxy)-3-[methylt[2'-(trifluoromethyl)[l,l'- 
biphenyl]-4-yl]methyl]amino]- 2-propanol 




Compound 5A: jV-Methyl-2'-(trifluoromethyl)- ll,l'-biphenyl]-4-methanamine 




Following General Procedure 3, 2'-(trifluoromethyl)- [l,l'-biphenyl]-4- 
carboxaldehyde (0:400 g, 1.60 mmol) was converted to the title compound (0.297 g, 
10 70%). The crude material was of sufficient purity (>90%) to be used in subsequent 
steps. 'H-NMR (CDC1 3 ) 5 7.75 (d, J=1.6 Hz, 1H), 7.56 (t, J=12 Hz, 1H), 7.46 (d, 
^=7.6 Hz, 1H), 7.42-7.28 (m, 5H), 3.82 (s, 2H), 2.51 (s, 3H), 2.13 (br s, 1H). MS 
(ESI)(M+H) + =266. 
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Compound 5b: l-(3,4-DicWorophenoxy)-3-[methyll[2'-(trifluoromethyl)[l,r 
biphenyl]-4-yl]methyl]amino]- 2-propanol 



OH 




Following General Procedure 5, AT-methyl-2'-(trifluoromethyl)-[l,r-biphenyl]- 
4-methanamine (0:133 g, 0.40 mmol) and 2-[(3,4-dichlorophenoxy)methyl]oxirane 
(0.088 g, 0.40 mmol) were combined and heated at 50°C for 24 h. The crude product 

10 was purified by reverse phase HPLC (gradient 30-70% CH 3 CN in H 2 0) to provide the 
title compound (0.026 g, 11%) as its TFA salt. This material was lyophilized from 
H 2 0/ CH 3 CN to produce a white solid. 'H-NMR (CDC1 3 ): 8 7.77 (d, 7=7.6 Hz, 1H), 
7.60 (t, 7=7.4 Hz, 1H), 7.53-7.51 (m, 3H), 7.43 (d, .7=8.0 Hz, 2H), 7.34-7.3 1 
(overlapping a at 7.33 and d at 7.32, 7=8.8 Hz, 2H), 6.97 (d, 7=2.8 Hz, 1H), 6.73 (dd, 

15 7=2.8 Hz, 7=8.8 Hz, 1H), 4.50 (br s, 1H), 4.36 (br s, 2H), 4.07 (br s, 1H), 3.89 (t, 

7=8.2 Hz, 1H), 3.51-3.03 (br s at 3.36 and br s at 3.16, 2H), 2.94 (br s, 3H). MS (ESI) 
(M+H) + = 484. Anal. Calcd for C24H22CI2F3NO2 + 0.3 H 2 0 + 0.9 TFA: C, 52.31; H, 
4.00; N, 2.36. Found: C, 52.32; H, 3.93; N, 2.24. 
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Example 6: a-[(2-FIuoro-4-nitrophenoxy)methyl]-3,4-dihydro-6-[2- 
(trifluoromethyl)phenyl]»2(lH)-isoquinolineethanol 
OH F 




Compound 6a: 2-[(2-Fluoro^nitrophenoxy)methyl]oxirane 




Following General Procedure 6, 2-fiuoro-4-nitrophenol (0.471 g, 3.00 mmol) 
10 was converted to the title compound (0.635 g, 99%). The crude compound was used 
for subsequent steps. ^-NMR (CDC1 3 ): 8 8.06 (ddd, 7=1 .2 Hz, 7=2.4 Hz, 7=8.8 Hz, 
1H), 8.00 (dd, 7=2.4 Hz, 7=10.4 Hz, 1H), 7. 10 (dd, 7=8.0 Hz, 7=9.2 Hz, 1H), 4.48 (dd, 
7=2.4 Hz, 7=1 1.2 Hz, 1H),4.11 (dd, 7=6.0 Hz, 7=1 1.6 Hz, 1H), 3.45-3.39 (m, 1H), 
2.97 (dd, 7=4.0 Hz, 7=4.8 Hz, 1H), 2.81 (dd, 7=2.8 Hz, 7=4.8 Hz, 1H). 



Compound 6b: 3-Bromobenzeneethanamine 




Br Br 
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A suspension of LiAlH, (1.24 g, 32.7 mmol) in dry THF (50 mL) was cooled 
to 0 °C. Concentrated H 2 S0 4 (1.6 g, 16.3 mmol) was added dropwise, and the 
resulting mixture was stirred at 0 °C for 30 min. A solution of 3-bromo- 
benzeneacetonitrile (4.01 g, 20.4 mmol) in THF (5 mL) was added dropwise, and the 
5 reaction was allowed to warm to room temperature when the addition was complete. 
The reaction was stirred at room temperature for lh, and then cooled back to 0 °C and 
quenched by the addition of a 1:1 THF:H 2 0 mixture (5 mL). Et 2 0 was added (20 
mL), followed by a 3.6 M solution of NaOH (10 mL). The mixture was filtered 
through Celite, and the solids were washed well with additional Et 2 0. The organic 
10 phase was dried over Na 2 S0 4 , filtered, and concentrated in vacuo to provide the title 
compound (3.91 g, 96%). The crude compound was used in subsequent steps. 1 H- 
NMR (CDC1 3 ): 8 7.38-7.30 (overlapping s at 7.35 and d, 7=7.2 Hz for d, 2H), 7.20- 
7.10 (m, 2H), 2.96 (t,.7=6.8 Hz, 2H), 2.72 (t, 7=6.4 Hz, 2H), 1.35 (br s, 2H). MS 
(ESI) (M+H) + = 200/202. 



15 



Compound 6c: Ar-[2-(3-Bromophenyl)ethyl]-2^,2-trifluoroacetamide 
' NH 2 (CF 3 CO) 2 0, 2,6-lutidine 





CH 2 CI 2 

Br 

A mixture of 3-bromobenzeneethanamine (2.00 g, 10.0 mmol) and 2,6-lutidine 
(1 .2 mL, 10.3 mmol) in dry CH 2 C1 2 (40 mL) was cooled to 0 °C. Trifluoroacetic 

20 anhydride (1 .4 mL, 9.9 mmol) was added dropwise, and the reaction was then 

warmed to room temperature and allowed to stir for 16 h. Water (40 mL) was added 
to the reaction, the phases were separated, and the aqueous layer was extracted with 
CH 2 C1 2 (2 x 40 mL). The combined organic phases were washed successively with 1 
M HC1 (40 mL) and saturated NaHC0 3 (40 mL), and then dried over Na 2 S0 4 , filtered, 

25 and concentrated in vacuo to provide the title compound (2.93 g, 100%). The crude 
compound was used in subsequent steps. 'H-NMR (CDC1 3 ): S 7.40 (d, 7=8.0 Hz, 1H), 
7.36 (s, 1H), 7.21 (t, 7=7.6 Hz, 1H), 7.12 (d, 7=7.6 Hz, 1H), 6.33 (br s, 1H), 3.59 (q, 
7=6.8 Hz, 2H), 2.87 (t, 7=7.2 Hz, 2H). MS (ESI) (M+H) + = 296/298. 
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5 Compound 6d: 6-Bromo-l,2,3,4-tetrahydro-2-(trifluoroacetyI)isoquinoline and 8- 
bromo-l,2,3,4-tetrahydro-2-(trifluoroacetyl)isoquinoline 




A mixture of glacial acetic acid (22.5 mL) and concentrated sulfuric acid (15 
10 mL) was added to a mixture of JV^[2-(3-bromophenyl)ethyl]-2,2,2-trifluoroacetamide 
(4.06 g, 13.7 mmol) and paraformaldehyde (0.659 g, 22.0 mmol equiv. of 
formaldehyde). The reaction was stirred at room temperature for 16 h, and then 
poured into 300 mL of cold water. The aqueous solution was extracted with EtOAc 
(3 x 100 mL). The combined organic phases were washed with saturated NaHCC>3 
15 (75 mL) and water (2 x 150 mL). The organic phase was then dried over Na 2 S0 4 , 
filtered, and concentrated in vacuo. The residue was purified by column 
chromatography (4:1 Hexanes:EtOAc) to provide a mixture of the title compounds 
(3.31 g, 78%). Due to hindered rotation about the amide bond, rotamers were 
observed in the 'H-NMR spectrum. ! H-NMR (CDC1 3 ): 8 7.46 (dd, J=2.0 Hz, J=6.8 
20 Hz, 0.33H), 7.38-7.31 (m, 1.33H), 7.15-7.09 (m, 0.67H), 7.05-6.98 (m, 0.67H), 4.75, 
4.73, 4.69 (3 x s, 2H), 3.90-3.80 (m, 2H), 3.00-2.90 (m, 2H). MS (ESI) (M+H) + = 
308/310. 



Compound 6e: l,2,3,4-Tetrahydro-6-[2-(trifluoromethyl)phenyl]isoquinoline and 
25 l,2,3,4-tetrahydro-8-[2-(trinuoromethyl)phenyl]isoquinoline 
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Following General Procedure 1, a mixture of 6-bromo-l,2,3,4-tetrahydro-2- 
(trifluoroacetyl)isoquinoline and 8-bromo- 1,2,3, 4-tetrahydro-2-(trifluoroacetyl)- 
isoquinoline (0.137 g, 0.446 mmol) was reacted with [2-(trifluoromethyl)phenyl]- 
boronic acid (0.127 g, 0.668 mmol) to provide a mixture of the title compounds. 
Purification by column chromatography (4:1 CKfeC^MeOH + 0.1% cone. NH 3 ) 
provided l,2,3,4-tetrahydro-8-[2-(trifluoromethyl)phenyl]isoquinoline (0.0380 g, 
31%) and l,2,3,4-tetrahydro-6-[2-(trifluoromethyl)phenyl]isoquinoline (0.0810 g, 
65%). 

1 ,2,3,4-tetrahydro-8-[2-(trifluoromethyl)phenyl]isoquinoline: 'H-NMR 
(CDCI3): 5 7.77 (d, 7=7.2 Hz, 1H), 7.56 (t, 7=7.6 Hz, 1H), 7.49 (t, 7=7.6 Hz, 1H), 7:23 
(d, 7=7.6 Hz, 1H), 7.21 (t, 7=7.6 Hz, 1H), 7. 16 (d, 7=6.8 Hz, 1H), 7.01 (d, 7=7.6 Hz, 
1H), 4.66 (br s, 1H), 3.72 (half of br AB q , 7=16.0 Hz, 1H), 3.57 (half of br AB q , 
7=15.6 Hz, 1H), 3.19 (br s, 2H), 2.97 (br s, 2H). MS (ESI) (M+H) + = 278. 
l^,3,4-tetrahydro-6-[2-(trifluoromemyl)phenyl]isoquinoline: l H-NMR (CDC1 3 ): 8 
7.74 (d, 7=7.6 Hz, 1H), 7.55 (t, 7=6.8 Hz, 1H), 7.45 (t, 7=8.0 Hz, 1H), 7.3 1 (d, 7=7.6 
Hz, 1H), 7.12 (d, 7=8.4 Hz, 1H), 7.07 (s, 1H), 7.06 (d, 7=8.0 Hz, 1H), 4.12 (br s, 2H), 
3.87 (br s, 1H), 3.23 (br s, 2H), 2.88 (br s, 2H). MS (ESI) (M+H) + = 278. 



WO 2004/060882 



33 



PCT/SE2003/002088 



Compound 6f: a-[(2-Fluoro-4-nitrophenoxy)methyI]-3,4-dihydro-6-[2- 
(trifluoromethyl)phenyl]-2(LH)-isoquinolineethanol 

OH F 




Following General Procedure 5, l,2,3,4-tetrahydro-6-[2- 
5 (trifluorome%l)phenyl]-isoquinoline (0.0256 g, 0.0923 mmol) and 2-[(2-fluoro-4- 
nitrophenoxy)methyl]-oxirane (0.0197 g, 0.0924 mmol) were combined and heated at 
90 °C for 16 h. The crude product was purified by reverse phase HPLC (gradient 20- 
60% CH 3 CN in H 2 0) to provide the title compound (0.0222 g, 40%) as its TFA salt 
This material was lyophilized from H20/acetonitrile to produce a white, hygroscopic 

10 solid. Due to quaternization of the stereogenic nitrogen atom, a mixture of 2 

diastereomeric salts was obtained. 'H-NMR (CD 3 OD): 5 8.15-8.1 1 (m, 1H), 8.08 (dd, 
7=2.8 Hz, 7=11.2 Hz, 1H), 7.79 (d, 7=8.0 Hz, 1H), 7.66 (t, 7=7.6 Hz, 1H), 7.57 (t, 
7=7.6 Hz, 1H), 7.39-7.24 (m, 5H), 4.82-4.50 (br m, 3H), 4.29 (d, 7=4.8 Hz, 2H), 3.95 
(br s, 1H), 3.62-3.52 (m, 3H), 3.38-3.22 (br m, 2H). MS (ESI) (M+H) + = 491. Anal. 

15 Calcd for QUH22F4N2O4+I . 1 TFA+0.7 H 2 0: C, 5 1 .98; H, 3.93; N, 4.46. Found: C, 
52.02; H, 3.93; N, 4.42. 
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Example 7: Ethyl [[methyHP^trifiuoromethylMM'-biphenylM- 
yl]methyl]amino]-acetyl]carbamate 




A mixture of N-methyl-2'-(trifluoromethyl)-[l,r-biphenyl]-4-methanamine 
5 (0.0781 g, 0.294 mmol), ethyl N-(chloroacetyl)carbamate (0.0487 g, 0.294 mmol), 
and triethylamine (0.041 mL, 0.29 mmol) in 1 : 1 CH 3 CN:DMF (3 mL) was stirred at 
room temperature for 24 h. The reaction mixture was concentrated, and the residue 
was partitioned between CH 2 C1 2 (5 mL) and H 2 0 (5 mL). The phases were separated, 
and the aqueous phase was extracted with CH 2 Cl 2 (3 x 5 mL). The combined organic 
10 phases were dried over Na 2 S04, filtered, and concentrated in vacuo. The crude 
product was purified by reverse phase HPLC (gradient 20-60% CH 3 CN in H 2 0) to 
provide the title compound (0.0992 g, 86%) as its TFA salt. This material was 
lyophilized from H 2 0/acetonitrile. 'H-NMR (CD 3 OD): 6 7.81 (d, 7=8.0 Hz, 1H), 7.68 
(t, 7=7.6 Hz, 1H), 7.63 (d, 7=8.0 Hz, 2H), 7.59 (t, .7=8.0 Hz, 1H), 7.46 (d, 7=8.0 Hz, 
15 2H), 7.38 (d, 7=7.6 Hz, 1H), 4.70-4.30 (br, 3H), 4.24 (q, 7=7.2 Hz, 2H), 2.95 (s, 3H), 
1.31 (t, 7=7.2 Hz, 3H). MS (ESI) (M+H) + = 395. Anal. Calcd for C 20 H 2 ,F 3 N 2 O3+1.3 
TFA+0.4H 2 O: C, 49.37; H, 4.23; N, 5.09. Found: C, 49.45; H, 4.23; N, 5.05. 
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Example 8: 3,4-Dihydro-a-phenyl-7-[2-(trifluoromethyl)phenyll-2(lJ^- 
isoquinolineethanol 




Compound 8a: A r -[2-(4-Bromophenyl)ethyl]-2,2 5 2-trifluoroacetamide 





(CF 3 CO) 2 0, 2,6-lutidlne 

Br Br 

A mixture of 4-bromobenzeneethanamine (L23 g, 6.17 mmol) and 2,6-lutidine 
(0.76 mL, 6.5 mmol) in dry CH 2 C1 2 (25 mL) was cooled to 0 °C. Trifluoroacetic 

10 anhydride (0.87 mL, 6.2 mmol) was added dropwise, and the reaction was then 

warmed to room temperature and allowed to stir for 16 h. Water (25 mL) was added 
to the reaction, the phases were separated, and the aqueous layer was extracted with 
CH2CI2 (2 x 25 mL). The combined organic phases were washed successively with 1 
M HC1 (25 mL) and saturated NaHC0 3 (25 mL), and then dried over Na 2 S0 4 , filtered, 

15 and concentrated in vacuo to provide the title compound (1 .79 g, 98%). The crude 
compound was used in subsequent steps. 'H-NMR (CDCI3): 6 7.49-7.45 (m, 2H), 
7.10-7.06 (m, 2H), 6.27 (br s, 1H), 3.61 (q, J=6.8 Hz, 2H), 2.86 (t, J=6.8 Hz, 2H). 
MS (ESI) (M+H) + = 296/298. 
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A mixture of glacial acetic acid (5.1 mL) and concentrated sulfuric acid (3.4 mL) was 
added to a mixture of i\^[2-(4-bromophenyl)ethyl]-2,2,2-trifluoroacetamide (0.903 g, 

5 3.05 mmol) and paraformaldehyde (0.147 g, 4.88 mmol equiv. of formaldehyde). The 
reaction was stirred at room temperature for 20 h, and then poured into 65 mL of cold 
water. The aqueous solution was extracted with EtOAc (3 x 25 mL). The combined 
organic phases were washed with saturated NaHC0 3 (16 mL) and water (2 x 35 mL), 
and then dried over Na 2 S04, filtered, and concentrated in vacuo. The residue was 

10 purified by column chromatography (4: 1 Hexanes:EtOAc) to provide the title 

compound (0.885 g, 94%) as a colorless oil. Due to hindered rotation about the amide 
bond, rotamers were observed in the ] H-NMR spectrum. ^-NMR (CDC1 3 ): 5 7.38- 
7.27 (m, 2H), 7.06 (d, .7=9.6 Hz, 0.36H), 7.04 (d, >8.4 Hz, 0.64H), 4.76 (s, 1.3H), 
4.71 (s, 0.7H), 3.88 (t, 7=6.4 Hz, 0.7H), 3.84 (t, 7=6.4 Hz, 1.3H), 2.91 (t, 7=5.6 Hz, 

15 1.3H), 2.90 (t, 7=6.4 Hz, 0.7H). MS (ESI) (M+H) + = 308/310. 

Compound 8c: l,2,3,4-Tetrahydro-7-[2-(tri£luoromethyl)phenyl]isoquinoline 



Following General Procedure 1, 7-bromo-l,2,3,4-tetrahydro-2- 
20 (trifluoroacetyl)isoquinoline (0.468 g, 1 .52 mmol) was reacted with [2- 

(trifluoromethyl)phenyl]boronic acid (0.433 g, 2.28 mmol) to provide the title 
compound (0.387 g, 92%) following purification by column chromatography (85:15 
CH 2 Cl 2 :MeOH + 0.1% cone. NH 3 ). ^-NMR (CDC1 3 ): 8 7.74 (d, 7=8.0 Hz, 1H), 7.54 
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(t, J=7.6 Hz, 1H), 7.45 (t, .7=8.0 Hz, 1H), 7.31 (d, 7=7.6 Hz, 1H), 7.12 (collapsed AB q , 
2H), 6.99 (s, 1H), 4.05 (s, 2H), 3.20 (t, 7=5.6 Hz, 2H), 2.86 (t, 7=6.0 Hz, 2H), 2.43 (br 
s, 1H). MS (ESI) (M+H) + = 278. 

5 Compound 8d: 3,4-Dihydro-a-phenyl-7-[2-(trifluoromethyl)phenyl]-2(lH>- 
isoquinolineethanol 




Following General Procedure 5, l,2,3,4-tetrahydro-7-[2-(trifluororQethyl)phenyl]- 
isoquinoline (0.0509 g, 0.184 mmol) and 2-(phenyl)oxirane (0.021 mL, 0.0877 mmol) 

10 were combined and heated at 90 °C for 14 h. The crude product was purified by 

reverse phase HPLC (gradient 20-60% CH3CN in H2O) to provide the title compound 
(0.0138 g, 15%) as its TFA salt. This material was lyophilized from H 2 0/acetonitrile 
to produce a white, hygroscopic solid. Due to quaternization of the stereogenic 
nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 'H-NMR (CD3OD): 

15 8 7.80 (d, .7=8.0 Hz, 1H), 7.67 (t, 7=7.6 Hz, 1H), 7.57 (t, 7=7.6 Hz, 1H), 7.53-7.47 (m, 
2H), 7.44-7.32 (m, 5H), 7.29 (d, .7=8.4 Hz, 1H), 7.27-7.14 (br m, 1H), 5.25 (dd, 7=3.6 
Hz, 7=10.4 Hz, 1H), 4.88-4.43 (br m, 2H), 4.13-3.90 (br m, 1H), 3.62-3.14 (br m, 
5H). MS (ESI) (M+H) + = 398. Anal. Calcd for C^H^FaNO+l.l TFA: C, 60.19; H, 
4.45; N, 2.68. Found: C, 60.16; H, 4.38; N, 2.61. 
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Example 9: l-(2-FIuoro^-nitrophenoxy)-3-[methyl[2 ? -(trifluoromethyl)[l,l l - 
bfphenyl]-4-yl]amino)- 2-propanol 




Compound 9a: 2'-(Trifluoromethyl)- [l,l f -biphenyl]-4-amine 




Following General Procedure 1, 4-iodoaniline(1.00 g, 4.57 mmol), 2- 
(trifiuoromethyl)phenylboronic acid (1.302 g, 6.86 mmol), Pd(PPh 3 ) 4 (0.265 g, 0.23 
mmol), and 2 MNa2CC>3 (16 mL, 32 mmol) were combined. Following the usual 
work-up, silica gel column chromatography (9:1 Hexanes:EtOAc) provided the title 
10 compound (0.476 g, 44%). J H-NMR (CDC1 3 ): 8 7.71 (dd, 7=0.4 Hz, 7=7.8 Hz, 1H), 
7.52 (t, 7=7.4 Hz, 1H), 7.41 (t, 7=7.8 Hz, 1H), 7.32 (dd, 7=0.4 Hz, 7=7.6 Hz, 1H), 
7.12 (d, 7=8.2 Hz, 1H), 6.73-6.69 (m, 2H), 3.73 (br s, 2H). MS (ESI) (M+H) + = 238. 
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10 



Compound 9b: Methyl l2'-(trifluoromethyl)[l,l'-biphenyl]-4-yI]carbamate 

O 

X. 




HN OMe 



CHgOCOCI 
DIPEA 




CH 2 CI 2 
R.T. 



To a solution of 2'-(trifluoromethyl)- [l,l'-biphenyl]-4-amine (0.476 g, 2.01 mmol) 
and DBPEA (0.45 mL, 2.61 mmol) in CH 2 C1 2 (4.5 mL) maintained at 0 °C was added 
meraylchloroformate (0. 17 mL, 2.21 mmol). The reaction was allowed to slowly 
warm to room temperature, stirred overnight, diluted with CH 2 C1 2 (15 mL), and 
washed with 1 N HQ (2 x 20 mL) and brine (1 x 20 mL). The organic layer was then 
dried over Na 2 S04, filtered, and concentrated in vacuo to provide the title compound 
(0.563 g, 95%) as a beige solid. 'H-NMR (CDC1 3 ): 8 7.74 (dd, .7=0.6 Hz, .7=7.8 Hz, 
1H), 7.50 (t, .7=7.8 Hz, 1H), 7.47-7.42 (overlapping d and t, .7=8.0 Hz for d and .7=8.4 
Hz for t, 3H), 7.32 (d, .7=8.0 Hz, 1H), 7.28 (d, .7=8.4 Hz, 2H), 6.69 (br s, 1H), 3.80 (s, 
3H). MS(ESI)(M+H) + = 296. 



Compound 9c: N-Methyl-2'-(trifluoromethyl)-ll,l , -biphenyl]-4-amine 



15 




LAH 



3 1:2Et 2 0:THF 




To a solution of methyl P'^trifluoromethylJtl.l'-bipheny^^-yycarbamate (0.554 g, 
1.88 mmol) in 1:2 dry Et 2 0:THF (30 mL) was added LAH in Et 2 0 (2.82 mL, 2.82 
mmol) dropwise. The reaction was refluxed for 4 hrs, cooled down to room 
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temperature, diluted with Et 2 0 (40 mL), and quenched with Na 2 S0 4 -5H 2 0 (2 g). The 
reaction mixture was stirred until the solution turned clear, filtered, and concentrated 
in vacuo to provide the title compound (0.409 g, 87%) as a yellow oil. 'H-NMR 
(CDC1 3 ): S 7.71 (d, 7=8.2 Hz, 1H), 7.52 (t, 7=7.6 Hz, 1H), 7.40 (t, 7=7.6 Hz, 1H), 7.33 
5 (d, 7=7.4 Hz, 1H), 7.17 (d, 7=8.2 Hz, 2H), 6.64 (d, 7=8.8 Hz, 2H), 2.88 (s, 3H). MS 
(ESI)(M+H) + = 252. 



Compound 9d: l-(2-Fluoro-4-nitrophenoxy)-3-[methyl [2'-(trifluoromethyi)[l,l 
biphenyl]-4-yl]amino]- 2-propanol 




Following General Procedure 5, N-memyl-2Htrifluoromemyl)-[l,l'-biphenyr]-4- 
amine (0.100 g, 0.40 mmol) and 2-[(2-fluoro-4-nitrophenoxy)methyl]oxirane (0.085 
g, 0.33 mmol) were combined and heated at 70 °C for 24 h. The crude product was 

15 purified by reverse phase HPLC (gradient 40-80% CH3CN in H 2 0) to provide the title 
compound (0.077 g, 42%) as its TFA salt. This material was lyophilized from H 2 0/ 
CH3CN to produce a yellow solid. 'H-NMR (CD 3 OD): 5 8.07-8.02 (m, 2H), 7.71 (d, 
7=7.6 Hz, 1H), 7.57 (t, 7=7.4 Hz, 1H), 7.46 (t, 7=7.6 Hz, 1H), 7.29-7.49 (m, 4H), 7.03 
(br d, 7=7.6 Hz, 2H), 4.24-4.14 (m, 3H), 3.79 (dd, 7=5.0 Hz, 7=14.2 Hz, 1H), 3.57 

20 (dd, 7=7.2 Hz, 7=14.4 Hz, 1H), 3.14 (s, 3H). MS (ESI) (M+H) + = 465. Anal. Calcd 
for 0^^4^04 + 0.2^0 + 0.3 TFA: C, 56.44; H, 4.15; N, 5.58. Found: C, 
56.41; H, 4.05; N, 5.53. 
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Example 10: a-[(2-Fluoro-4-nitrophenoxy)methyl]-l^-dihydro-5-[2- 
(trifluoromethyl)phenyI]-2fT-isoindole-2-ethanol 




Compound 10a: 5-Bromo-2,3-dihydro-lfl-isoindole 



5 




LAH, H 2 SQ 4 




A solution of LiAlH 4 (8.8 mL of 1 M solution in Et 2 0, 8.8 mmol) in dry THF (13 mL) 
was cooled to 0 °C. Concentrated H2SO4 (0.42 g, 4.3 mmol) was added dropwise, and 
the resulting mixture was stirred at 0 °C for 30 min. 5-Bromo4#-isoindole-l,3(2#)- 
dione (0.409 g, 1.81 mmol) was added in portions over 15 minutes, and the reaction 
10 was allowed to warm to room temperature when the addition was complete. The 
reaction was stirred at room temperature for 2.5h, and then cooled back to 0 °C and 
quenched by the addition of MeOH (2 mL). Et 2 0 was added (50 mL), followed by 
Na 2 SO 4 10H 2 O. The mixture was stirred vigorously until the organic layer was clear. 
The mixture was then filtered and concentrated in vacuo. Purification by column 



15 chromatography (4:1 CH 2 Cl 2 :MeOH + 0.1% cone. NH 3 ) provided the title compound 
(0.128 g, 36%). *H-NMR (CDCI3): 5 7.38 (s 1H), 7.33 (d, 7=7.6 Hz, 1H), 7.12 (d, 
7=8.0 Hz, 1H), 4.21 (s, 2H), 4.17 (s, 2H), 2.09 (s, 1H). MS (ESI) (M+H) + = 198/200. 



20 



WO 2004/060882 



PCT/SE2003/002088 



Compound 10b: 2,3-Dihydro-5-[2-(trifluoromethyI)phenyll-lET-isoindole 

B(OH) 2 





Pd(PPh 3 ) 4 , 2 M Na 2 C0 3l 



Toluene, EtOH, A 




Following General Procedure 1, 5-bromo-2,3-dihydro-l/f-isoindole (0.128 g, 0.647 



5 mmol) to provide the title compound (0.124 g, 73%) following purification by column 
chromatography (85:15 CH 2 Cl 2 :MeOH + 0.1% cone. NH 3 ). ^-NMR (CDC1 3 ): S 7.74 
(d, 7-8,0 Hz, 1H), 7.55 (t, 7=8.4 Hz, 1H), 7.46 (t, 7=7.6 Hz, 1H), 7.32 (d, 7=7.2 Hz, 
1H), 7.28 (d, 7=7.6 Hz, 1H), 7.21 (s, 1H), 7. 17 (d, 7=8.0 Hz, 1H), 4.30 (s, 2H), 4.29 
(s, 2H), 2.34 (br s, 1H). MS (ESI) (M+H) + = 264. 



Compound 10c: a-[(2-Fluoro-4-nitrophenoxy)methyl]-l,3-dihydro-5-[2- 
(trifluoromethyl)phenyl]-2if-isoindoIe-2-ethanol 




Following General Procedure 5, 2,3-dihydro-5-[2-(trifluoromethyl)phenyl]-l^T- 
15 isoindole (0.0585 g, 0.222 mmol) and 2-[(2-fluoro-4-nitrophenoxy)methyl]-oxirane 
(0.0474 g, 0.222 mmol) were combined and heated at 90 °C for 14. h. The crude 
product was purified by reverse phase HPLC (gradient 20-65% CH3CN in H2O) to 
provide the title compound (0.0374 g, 29%) as its TFA salt. This material was 
lyophilized from H20/acetonitrile to produce a white, hygroscopic solid. Due to 
20 quaternization of the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts 
was obtained. l H-NMR (CD 3 OD): 8 8.13 (ddd, 7=1.6 Hz, 7=2.8 Hz, 7=9.2 Hz, 1H), 



mmol) was reacted with [2-(trifluoromethyl)phenyl]boronic acid (0.184 g, 0.971 



10 
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8.09 (dd, 7=2.8 Hz, 7=1 1 .2 Hz, 1H), 7.81 (d, 7=7.6 Hz, 1H), 7.68 (t, 7=7.2 Hz, 1H), 
7.59 (t, 7=7.6 Hz, 1H), 7.50 (d, 7=8.0 Hz, 1H), 7.42-7.33 (m, 4H), 5.08-4.74 (br s, 
4H), 4.52 (sextet, 7=4.8 Hz, 1H), 4.30 (d, 7-4.8 Hz, 2H), 3.79-3.68 (m, 2H). MS 
(ESl)(M+H) + =477. Anal. Calcd for C24H20F4N2O4+O.6TFA+2.5H2O: C, 51.31; H, 
4.37; N, 4.75. Found: C, 51.29; H, 4.38; N, 4.54. 

Example 11: l-(2-Fluoro-4-nitrophenoxy)-3-[methyI[[6-{2- 
(trifluoromethyl)phenyl]-3-pyridinyl]methyl]amino]- 2-prppanol 




Compound 11a: iV-Methyl-6-[2-(trifluoromethyl)phenyl]-3 
pyridinemethanamine 




6-[2-(Trifluoromethyl)phenyl]-3-pyridinecarboxaldehyde (0.360 g, 1.43 mmol) was 
treated according to General Procedure 3 to provide the title compound (0.312 g, 
91%). The crude material was of sufficient purity (>90%) to be used in subsequent 
steps. 'H-NMR (CDC1 3 ): 8 8.62 (d, 7=1.6 Hz, 1H), 7.76 (d, 7=7.6 Hz, 1H), 7.73 (d, 
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7=2.0 Hz, 1H), 7.61 (t, 7=7.6 Hz, 1H), 7.54-7.48 (m, 2H), 7.40 (d, 7=8.0 Hz, 1H), 
3.84 (s, 2H), 2.50 (s, 3H). MS (ESI) (M+H) + = 267. 



Compound lib: l-(2-Fluoro-4-nitrophenoxy)-3-[methyl[[6-[2- 
5 (trffluoromethyl)phenyl]-3-pyridinyl]methyl]amino]- 2-propanol 




Following General Procedure 5, iV-methyl-6-[2-(trifluoromethyl)phenyl]-3- 
10 pyridinemethanamine (0. 100 g, 0.38 mmol) and 2-[(2-fluoro-4- 

nitrophenoxy)methyl]oxirane (0.094 g, 0.38 mmol) were combined and heated at 90 
°C for 24 h. The crude product was purified by reverse phase HPLC (gradient 20- 
50% CH 3 CN in H 2 0) to provide the title compound (0.071 g, 31%) as its TFA salt. 
This material was lyophilized from H 2 0/ CH 3 CN to produce a white solid. 'H-NMR 
15 (CD 3 OD): 8 8.78 (d, 7=1.6 Hz, 1H), 8.13-8.03 (m, 3H), 7.84 (d, 7=7.6 Hz, 1H), 7.74 
(t, 7=7.2 Hz, 1H), 7.67 (d, 7=8.0 Hz, 1H), 7.64 (d, 7=8.0 Hz, 1H), 7.51 (d, 7=7.6 Hz, 
1H), 7.30 (t, 7=8.6 Hz, 1H), 4.66 (br s, 1H), 4.53 (br s, 2H), 4.23 (d, 7=4.8 Hz, 2H), 
3.43 (t, 7=10.0 Hz, 2H), 2.99 (s, 3H). MS (ESI) (M+H) + = 480. Anal. Calcd for 
C 2 3H2iF4N3O 4 + 0.8H 2 O + 1.2TFA: C, 48.37; H, 3.80; N, 6.66. Found: C, 48.37; 
20 H, 3.70; N, 6.79. 
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Example 12: a-[[Methyl-[[6-[2-(trifluoromethyI)phenyl]-3- 
pyridinyl]methyl]araiao]raethyl]-benzenemethanol 




Compound 12a: Methyl 6-[2-(trifluoromethyl)phenyl]-3-pyridinecarboxylate and 
Ethyl 6-[2-(trifluoromethyl)phenyl]-3-pyridinecarboxylate 




R 20 = Methyl, or Ethyl 
A solution of [2-(trifluoromethyl)phenyl]boronic acid (2.27 g, 12.0 mmol) in ethanol 
(30 mL) was added to a mixture of methyl 6-[[(trifluoromethyl)siilfonyl]oxy]-.3- 
pyridinecarboxylate (2.27 g, 7.96 mmol), LiCl (1.01 g, 23.9 mmol), Pd(PPh 3 ) 4 (0.46 
g, 0.40 mmol), toluene (120 mL), and 2 M Na 2 C0 3 (12 mL). The resulting mixture 
was heated at reflux for 18 h. The reaction was then concentrated in vacuo, and the 
residue was diluted with water (60 mL). The aqueous phase was extracted with 
EtOAc (3 x 60 mL). The combined organic phases were then washed with brine (80 
mL), dried over Na 2 S0 4 , filtered, and concentrated in vacuo. The residue was 
purified by column chromatography (4: 1 HexanesiEtOAc) to provide the title 
compound as a 1:1.4 mixture of the methyl and ethyl esters (1.59 g, 69%). Methyl 
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ester: 'H-NMR (CDCU): 5 9.30 (dd, 7=0.8 Hz, 7=2.0 Hz, 1H), 8.37 (dd, 7=2.4 Hz, 
7=7.2 Hz, 1H), 7.80 (dd, 7=0.8 Hz, 7=8.0 Hz, 1H), 7.65 (t, 7=7.6 Hz, 1H), 7.67-7.50 
(m, 3H), 4.00 (s, 3H). MS (ESI) (M+H) + = 282. Ethyl ester: *H-NMR (CDCI3): 6 
9.29 (dd, 7=0.8 Hz, 7=2.4 Hz, 1H), 8.37 (dd, 7=2.4 Hz, 7=8.4 Hz, 1H), 7.79 (dd, 7=0.8 
5 Hz, 7=8.4 Hz, 1H), 7.65 (t, 7=7.6 Hz, 1H), 7.60-7.50 (m, 3H), 4.45 (q, 7=7.2 Hz, 2H), 
1 .44 (t, 7=7.2 Hz, 3H). MS (ESI) (M+H) + = 296. 

Compound 12b: 6-[2-(Triflu6romethyl)phenyl]-3-pyridinecarboxaldehyde 

CHO 

1. DIBAL-H, Hexanes/T oluene, -78 °C 

2. Dess-Martin Periodinane, CH 2 CI 2 

10 DIBAL-H (12.1 mLofa 1 M solution in hexanes, 12.1 mmol) was added dropwise to 
a solution of a mixture of methyl and ethyl 6-[2-(trifluoromethyl)phenyl]-3- 
pyridinecarboxylate (1.59 g of a 1:1.4 mixture, 5.50 mmol) in dry toluene (45 mL) 
maintained at -78 °C. After the addition was complete, the reaction was stirred at -78 
°C for 30 min, and then 12 mL of 1 N HC1 was added cautiously and the mixture was 

15 allowed to warm to room temperature. Additional water (30 mL) was added, the 

layers were separated, and the aqueous phase was extracted with EtOAc (3 x 60 mL). 
The combined organic phases were then dried over Na 2 S04, filtered, and concentrated 
in vacuo. The residue was dissolved in CH 2 C1 2 (50 mL) and Dess-Martin periodinane 
(2.36 g, 5.57 mmol) was added in portions. After the addition was complete, the 

20 reaction was stirred at room temperature for 2 h. The reaction was then quenched 
with 1:1 saturated NaHC0 3 :saturated Na 2 S 2 0 3 (40 mL) and stirred for 15 min. The 
layers were separated, and the aqueous phase was extracted with CH 2 C1 2 (3 x 40 mL). 
The combined organic phases were then dried over Na 2 S0 4 , filtered, and concentrated 
in vacuo. The residue was purified by column chromatography (3:2 Hexanes:EtOAc) 

25 to provide the title compound (1 .23 g, 89% for the two steps) as a slightly yellow oil 
which solidified upon storage in the freezer. 'H-NMR (CDCI3): 8 10.19 (s, 1H), 9.16 




WO 2004/060882 



PCT/SE2003/002088 



47 

(dd, 7=0.8 Hz, 7=2.0 Hz, 1H), 8.25 (dd, 7=2.4 Hz, 7=8.0 Hz, 1H), 7.81 (d, 7=8.0 Hz, 
1H), 7.70-7.56 (m, 3H), 7.52 (d, 7=7.6 Hz, 1H). MS (ESI) (M+H) + = 252. 

Compound 12c: o-[[MethyI-{[6-[2-(trifluoromethyl)phenyll-3- 
5 pyridinyI]methyl]amino]methyl]-benzenemethanol 

OH 




Following General Procedure 4, 6-[2-(trifluoromemyl)phenyl]-3-pyridine- 
carboxaldehyde (0.166 g, 0.66 mmol), a-[(raethylamino)methyl]benzenemethanol 
(0.100 g, 0.66 mmol), and NaBH(OAc) 3 (0.280 g, 1.32 mmol) were combined. The 

10 crude product was purified by reverse phase HPLC (gradient 20-40% CH 3 CN in H 2 0) 
to provide the title compound (0.279 g, 84%) as its TFA salt. This material was 
lyophilized from H 2 0/acetonitrile to produce a white, hygroscopic solid. 'H-NMR 
(CD 3 OD): 5 8.81 (s, 1H), 8.14 (d, 7=8.0 Hz, 1H), 7.86 (d, 7=8.0 Hz, 1H), 7.57 (t, 
7=7.2 Hz, 1H), 7.72-7.64 (m, 2H), 7.55 (d, 7=7.2 Hz, 1H), 7.48-7.31 (m, 5H), 5.17 (br 

15 m, 1H), 4.54 (br s, 2H), 3.33 (br s, 2H), 3.03 (br s, 3H). MS (EST) (M+H) + = 387. 

Anal. Calcd for CHH21F3N2O+I.2 TFA+1.1 H 2 0: C, 53.97; H, 4.53; N, 5.16. Found: 
C, 54.00; H, 4.43; N, 5.52. 
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Example 13: a-aMethyU(2'-nitro[l,l'-biphenyl]-4-yl)methyl]aiiiino]methyl]- 



Following General Procedure 4, 4-bromobenzaldehyde (1.22 g, 6.59 mmol), a- 
10 [(methylamino)methyl]benzenemethanol (0.500 g, 3.3 1 mmol), and NaBH(OAc>? 
(1.40 g, 6.61 mmol) were combined. The crude product was purified by flash 
chromatography (Gradient of 100% CH 2 Cl 2 to 9:1 CH 2 Cl 2 :MeOH + 0.1% cone. NH 3 ) 
to provide the title compound (0.942 g, 89%). 'H-NMR (CD 3 OD): 8 7.48-7.44 (m, 
2H), 7.36-7.32 (m, 4H), 7.32-7.24 (m, 1H), 7.21-7.17 (m, 2H), 4.75 (dd, 7=3.6 Hz, 
15 J=10.4 Hz, 1H), 3.69 (d, /=13.2 Hz, 1H), 3.48 (d, 7=13.2 Hz, 1H), 2.59 (half of d of 
AB q , 7=10.4 Hz, 7=12.4 Hz, 1H), 2.52 (half of d of AB q , 7=3.2 Hz, 7=12.4 Hz, 1H), 
2.31 (s, 3H). MS (ESI) (M+H) + = 320/322. 



benzenemethanol 



OH 




5 
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Compound 13b: a-lfMethyllCl'-nitroll^'-biphenyll^-ylJmethyllaminolmethyl]- 



benzenemethanol 




5 Following General Procedure 2, a-[[[(4-bromophenyl)methyl]methylamino]- 

methyl]benzenemethanol (0.0530 g, 0,165 mmol) and bis(pinacolato)diboron (0.0462 
g, 0.182 mmol) were combined. The resulting boronate ester was used for the 
reaction with l-bromo-2-nitrobenzene (0.0669 g, 0.33 1 mmol) as the second aryl 
halide. The crude product was purified by reverse phase HPLC (gradient 25-45% 

10 CH 3 CN in H 2 0) to provide the title compound (0.01 13 g, 14%) as its TFA salt. This 
material was lyophilized from H20/acetonitrile to produce a white, hygroscopic solid. 
Due to quaternization of the stereogenic nitrogen atom, a mixture of 2 diastereomeric 
salts was obtained. 'H-NMR (CD 3 OD): 5 7.96 (d, 7=8.0 Hz, 1H), 7.75 (t, 7=7.2 Hz, 
1H), 7.70-7.57 (br m, 3H), 7.57-7.29 (br m, 8H), 5.1 1 (dd, -7=3.6 Hz, 7=10.8 Hz, 1H), 

15 4.75 (br d, 7=12.8 Hz, 0.5H), 4.54-4.44 (br m, 1H), 4.32 (br d, 7=12.0 Hz, 0.5H), 
3.48-3.15 (br m, 2H), 3.07 (s, 1.5H), 2.91 (s, 1.5H). MS (ESI) (M+H) + = 363. Anal. 
Calcd for C22H22N2O3+U TFA+1.1 H 2 0: C, 57.25; H, 5.02; N, 5.52. Found: C, 
57.26; H, 4.97; N, 5.46. 

20 
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Example 14: (o 1 5)-o-[[Methyl[[2'-(trifluoromethyl)[l,l , -biphenyl]-4- 
yl] methyl] amino] methyl]-benzenemethanol 





NaBH(OAc) 3 , AcOH, (CH 2 CI) 2 




Following General Procedure 4, 2'-(trifluoromethyl)- [l,r-biphenyl]-4- 
5 carboxaldehyde (0.375 g, 1 .50 mmol), a-[(methylamino)methyl]benzenemethanol 
(0.453 g, 3.00 mmol), andNaBH(OAc) 3 (0.636 g, 3.00 mmol) were combined. 
Following the usual work-up, silica gel column chromatography (9:1 
Hexanes:EtOAc) provided the title compound as a racemic mixture. Subsequent 
chromatography using CHIRALCEL®OD (990:10:1 EtOH:Hex:Et2NH) gave the title 

10 compound. The HC1 salt of the title compound (0.0102 g, 3%) was prepared using 
1M HQ in EtjO. This material was lyophilized to produce a white solid. Due to 
quaternization of the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts 
was obtained. [a] D 24 = +44.2°(c=1.02,MeOH). 'H-NMR (CD3OD): 8 7.80 (d, 7=7.6 
Hz, 1H), 7.69-7.56 (overlapping t at 7.67 and m, 7=7.4 Hz, 4H), 7.46-7.32 

15 (overlapping d at 7.45 and br m, 7=8.0 Hz, 8H), 5.11 (dd, 7=6.8 Hz, 7=7.2 Hz, 1H), 
4.85-4.35 (br m, 2H), 3.26 (br s, 2H), 3.00 (br s, 3H). MS (ESI) (M+H) + = 386. 
Anal. Calcd for C23H22F3NO + 0.1 H 2 0 + 1.2 HC1: C, 64.10; H, 5.47; N, 3.25. 
Found: C, 64.15; H, 5.33; N, 3.80. 
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Example 15: (o^o-flMethymZ'-CtrifluoromethyOUjl'-biphenyl]^- 
yl]methyl]amino]methyl]-benzenemethanol 




Following General Procedure 4, ^-(trifluoromethyl)- [l,l'-biphenyl]-4- 
5 carboxaldehyde (0.375 g, 1.50 mmol), a-[(methylamino)methyl]benzenemethanol 
(0.453 g, 3.00 mmol), and NaBH(OAc) 3 (0.636 g, 3.00 mmol) were combined. 
Following the usual work-up, silica gel column chromatography (9: 1 
Hexanes:EtOAc) provided the title compound as a racemic mixture. Subsequent 
chromatography using CHIRALCEL®OD (990:10:1 EtOH:Hex:Et 2 NH) gave the title 

10 compound. The HC1 salt of the title compound (0.0056 g, 2%) was prepared using 
1M HQ in EtaO. This material was lyophilized to produce a white solid. Due to 
quatemization of the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts 
was obtained. [<x] D 28 = -49.5° (c=0.56, MeOH). 'H-NMR (CD 3 OD): 8 7.79 (d, 7=8.0 
Hz, 1H), 7.68-7.55 (overlapping t at 7.66 and m, 7=7.6 Hz, 4H), 7.45-7.30 

15 (overlapping d at 7.44 and br m, 7=7.6 Hz, 8H), 5.10 (dd, 7=6.4 Hz, 7=7.6 Hz, 1H), 
4.84-4.33 (br m, 2H), 3.25 (br s, 2H), 2.98 (br s, 3H). MS (ESI) (M+H) + = 386. 
Anal. Calcd for C 23 H22F 3 NO+ 1.5 HC1: C, 62.77; H, 5.38; N, 3.18. Found: C, 
62.89; H, 5.31; N, 3.40. 
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Example 16: o-HMethymZ-methyH'KtrifluoromethyOfljl'-biphenyl]^- 
yl]methyl]amino]methyl]- benzeneraethanol 




Compound 16a: 4-Formyl-2-methylphenyl trifluoromethanesulf onate 

OTf 

Tf 2 Q, Et 3 N, DMAP ^'V^l 
CH 2 CI 2 , -78 °C ' 

Following General Procedure 7, 44iydroxy-3-methylbenzaldehyde (0.500 g, 3.67 
mmol), DMAP (0.045 g, 0.37 mmol), NEt 3 (1.126 mL, 8.08 mmol), and triflic 
anhydride (1.139 g, 4.04 mmol) were combined. Silica gel column chromatography 
(8:2 Hexanes:EtOAc) provided the title compound (0.896 g, 91%) as a white solid. 
10 ^-NMR (CDC1 3 ): 8 10.01 (s, 1H), 7.86 (s, 1H), 7.81 (d, /=8.0 Hz, 1H), 7.44 (d, 
/=7.6Hz, 1H), 2.48 (s, 3H). 




Compound 16b: 2-Methyl-2'-(trifluoromethyl)-[l,l , -biphenyl]-4-carboxaldehyde 
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A solution of [2-(trifluoromethyl)phenyl]boronic acid (2.79 g, 14.66 mmol) in ethanol 
(35 mL) was added to a mixture of 4-formyl-2-methylphenyl 

5 trifluoromethanesulfonate (2.62 g, 9.78 mmol), LiCl (1 .24 g, 29.33 mmol), Pd(PPh 3 ) 4 
(0.57 g, 0.49 mmol), toluene (145 mL), and 2 M Na 2 C0 3 (15 mL). The resulting 
mixture was heated at reflux for 24 h. The reaction was then concentrated in vacuo, 
and the residue was diluted with water (60 mL). The aqueous phase was extracted 
with EtOAc (3 x 60 mL). The combined organic phases were then washed with brine 

10 (80 mL), dried over Na2SC>4, filtered, and concentrated in vacuo to provide the title 
compound (2.533 g, 95%). The crude material was of sufficient purity (>85%) to be 
used in subsequent steps. ] H-NMR (CDC1 3 ): 8 10.04 (s, 1H), 7.80-7.78 (overlapping 
s at 7.78 and d at 7.79, J=7.6 Hz, 2H), 7.73 (d, J=7.6 Hz, 1H), 7.61 (t, 7=7.6 Hz, 1H), 
7.53 (t, .7=7.6 Hz, 1H), 7.32 (d, /=8.0 Hz, 1H), 7.22 (d, J=7.6 Hz, 1H), 2.12 (s, 3H). 

15 MS (ESI) (M+H) + - 265. 

Compound 16c: a-[[Methyl[l2-methyl-^ 
yl]methyl]amino] methyl]- benzenemethanol 
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Following General Procedure 4, l-methyl-r-Ctrifluoromethy^-tl.l'-biphenyl]^- 
carboxaldehyde (1.076 g, 3.55 mmol), a-[(methylamino)methyl]benzenemethanol 
5 (0.200 g, 1 .32 mmol), and NaBH(OAc) 3 (0.562 g, 2.65 mmol) were combined. The 
crude product was purified by reverse phase HPLC (gradient 30-85% CH 3 CN in H 2 0) 
to provide the title compound (0.267 g, 40%) as its TFA salt. This material was 
lyophilized from H 2 0/acetonitrile to produce a white solid. Due to quatemization of 
the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 'H- 

10 NMR (CD 3 OD): 8 7.80 (d, 7=7.6 Hz, 1H), 7.66 (t, 7=7.6 Hz, 1H), 7.57 (t, 7=7.6 Hz, 
1H), 7.47-7.22 (overlapping d at 7.26 and br m, 7=7.6 Hz, 9H), 5.09 (dd, 7=3.2 Hz, 
7=10.8 Hz, 1H), 4.69 (br d, 7=12.4 Hz, 0.5H), 4.47-4.37 (br m, 1H), 4.25 (br d, 
7=13.2 Hz, 0.5H), 3.41-3.13 (br m, 2H), 3.05 (br s, 1.5H), 2.89 (br s, 1.5H), 2.07-2.05 
(overlapping s at 2.07 and s at 2.05, 3H). MS (ESI) (M+H) + - 400. Anal. Calcd for 

15 C24H24F3NO + 0.1 H 2 0 + 1.1 TFA: C, 59.75; H, 4.84; N, 2.66. Found: C, 59.73; H, 
4.81; N, 2.75. 

Example 17: ^-(2-Hydroxy-2-phenylethyI)-JV-[(2 l -(trifluoromethyl)[l,l , - 
biphenyl]-4-yl] methyl] acetamide 
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Compound 17a: ^[[[^'-(TrifluoromethylJIljl'-biphenyl]-^ 
yl]methyl]amino]methyl]-benzenemethanol 

OH 




Following General Procedure 4, 2 ! -(trifluoromethyl)- [l,l'-biphenyl]-4- 
carboxaldehyde (0.121 g, 0.484 mmol), a-(aminomethyl)benzenemethanol (0.0975 g, 
0.711 mmol), and NaBH(OAc) 3 (0.179 g, 0.846 mmol) were combined. The crude 
product was purified by flash chromatography (9:1 CHaCkiMeOH) to provide the 
10 title compound (0.133 g, 74%). l H-NMR (CDC1 3 ): 8 7.74 (d, 7=8.0 Hz, 1H), 7.55 (t, 
.7=7.2 Hz, 1H), 7.46 (t, 7=8.0 Hz, 1H), 7.40-7.27 (m, 10H), 4.78 (dd, 7=3.6 Hz, 7=8.8 
Hz, 1H), 3.89 (AB q , 7=13.2 Hz, 2H), 2.98 (dd, 7=3.6 Hz, 7=12.0 Hz, 1H), 2.81 
(overlapping dd and br s, 7=9.2 Hz, 7=12.4 Hz for dd, 3H). MS (ESI) (M+H) + = 372. 

15 Compound 17b: A^(2-Hydroxy-2-phenylethyl)-iV-[[2 f -(trifluoromethyI)[l,l , - 
biph enyl] -4-y 1] methyl] acetamide 
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Methyl acetimidate hydrochloride (0.0847 g, 0.773 mmol) was added to a solution of 
<>[[[[2 ! -(trifluoromethyl) [1,1 '-biphenyl]-4-yl]methyl]anuno]methyl]benzenemethanoi 
5 (0.0287 g, 0.0773 mmol) in dry MeOH (1 mL) maintained at 0 °C. The reaction was 
stirred for 6 d at room temperature, and then an additional portion of methyl 
acetimidate hydrochloride (0.0500 g, 0.456 mmol) was added. After stirring an 
additional 7 d, the reaction was concentrated in vacuo. The residue was dissolved in 
EtOAc (2 mL) and washed with a saturated solution of Na 2 C0 3 (1 mL). The aqueous 

10 phase was back-extracted with additional EtOAc (3x1 mL). The combined organic 
phases were dried over Na2S04, filtered, and concentrated in vacuo. The residue was 
purified by reverse phase HPLC (gradient 20-60% CH 3 CN in H 2 0) to provide the title 
compound (0.0105 g, 33%). This material was lyophilized from H 2 0/acetonitrile. 
Due to hindered rotation about the amide bond, rotamers were observed in the ! H- 

15 NMR spectrum. *H-NMR (CD 3 OD): 8 7.78-7.74 (m, 1H), 7.66-7.60 (m, 1H), 7.56- 
7.50 (m, 1H), 7.40-7.20 (m, 10H), 5.00 (dd, 7=4.8 Hz, 7=8.4 Hz, 0.4H), 4.93 (dd, 
7=4.8 Hz, 7=8.0 Hz, 0.6H), 4.88 (d, 7=14.8 Hz, 0.6H), 4.72 (d, 7=17.2 Hz, 0.4H), 
4.61-4.54 (m, 1H), 3.67-3.58 (m, 1H), 3.50 (dd, 7=8.4 Hz, J=13.6 Hz, 0.4H), 3.39 (dd, 
7=4.8 Hz, 7=15.2 Hz, 0.6H), 2.16 (s, 1.2H),2.11 (s, 1.8H). MS (ESI) (M+H) + =414. 

20 Anal. Calcd for C24H22F3NO2+O.3 TFA+0.6 H 2 0: C, 64.45; H, 5.17; N, 3.06. Found: 
C, 64.55; H, 5.10; N, 3.50. 

Example 18: iV-(2~Hydroxy-2-phenyIethyl^ 
biphenyl]-4-carboxamide 
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Compound 18a: I'-CTrifluoromethyO-lljl'-biph^nyll-^arboxylic acid 




To a solution of 2'-(trifluoromethyl)- [l,l'4nphenyl]-4-carboxaldehyde (0.147 g, 0.59 
5 mol) in t-BuOH (9 mL) and 2-methyl-2-butene (9 mL) was added a solution of 
NaCi0 2 (0.496, 5.50 mmol) and NaH 2 P0 4 (0.588 g, 4.9 mmol) in water (6 mL) in 
four portions over 0.5 h. The resulting reaction mixture was stirred for 5 h at room 
temperature, concentrated in vacuo, and the residue was diluted with water. The 
aqueous phase was extracted with CH 2 C1 2 (3 x). The product in the combined organic 

10 phases was then extracted into 1 N NaOH (3 x). The CH 2 C1 2 layer was discarded, the 
combined aqueous layers were acidified with 1 N HC1, and the product was back 
extracted with CH 2 C1 2 (3 x). The combined organic phases were then dried over 
Na 2 S0 4 , filtered, and concentrated in vacuo to provide the title compound (0.125 g, 
80%) as a white solid. The crude material was of sufficient purity (>90%) to be used 

15 in subsequent steps. l H-NMR (CD 3 OD): 8 8.06 (d, 7=8.0 Hz, 2H), 7.79 (d, /=7.6 Hz, 
1H), 7.66 (t, /=7.6 Hz, 1H), 7.57 (t, >7.6 Hz, 1H), 7.42-7.36 (overlapping d at 7.41 
and d at 7.37, J=8.0 Hz for both d, 3H). 
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Compound 18b: 7V-(2-Hydroxy-2-phen^ 
[1,1 ! -biphenyl]-4-carboxamide 



5 DMF (0.5 mL) was added to a solution of ^-(trifluoromethy^-tUl'-biphenyl]^- 
carboxylic acid (0.025 g, 0.094 mmol), HATU (0.036 g, 0.094 mmol) and DIPEA 
(0.022 mL, 0.128 mmol) in DMF (0.5 mL). The reaction was carried out in a 48-well 
plate. The reaction was stirred overnight at room temperature, concentrated in vacuo y 
redissolved in EtOAc (1 mL), and washed with 1 N NaOH (3x1 mL) and water (2 x 

10 1 mL). The organic phase was concentrated in vacuo to provide the title compound 
(0.027 g, 81%) with >90% purity. Due to hindered rotation about the amide bond, 
rotamers were observed in the *H-NMR spectrum. ] H-NMR (CD 3 OD): 5 7.77 (dd, 
7=2.0 Hz, 7=7.6 Hz, 1H), 7.64 (t, 7=7.4 Hz, 1H), 7.54 (t, 7=7.6 Hz, 1H), 7.46 (d, 
7=7.6 Hz, 1H), 7.40-7.22 (d at 7.30, 7=8.0 Hz, d at 7.23, 7=8.0 Hz, br m, 8H), 7.10- 

15 7.08 (m, 1H), 5.08 (t, 7=6.6 Hz, 0.5H), 4.81 (t, 7=6.4 Hz, 0.5H), 3.74-3.72 (m, 1H), 
3.50 (t, .7=6.6 Hz, iH), 3.21 (s, 1.5H), 2.94 (s, 1.5H). MS (ESI) (M+H) + = 400. 

Example 19: p-Methoxy-AT-methyl^ 
yl]methyl]-benzeneethanamine 




A solution of a-[(methylamino)methyl]benzenemethanol (0.013 g, 0.085 mmol) in 
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KHMDS (0.45 mL of 0.5M in toluene, 0.225 mmol) was added to a solution of a- 
[[methyH[2 ! -(trifluorome 

methanol (0.0286 g, 0.0742 mmol) in dry THF (3 mL). The mixture was stirred at 
5 room temperature for 20 min, and then neat iodomethane (4.6 jxL, 0.074 mmol) was 
added. The reaction was stirred at room temperature for 19 h, and then quenched by 
the addition of H2O (3 mL). The layers were separated, and the aqueous phase was 
extracted with CH2CI2 (4x3 mL). The combined organic phases were then dried 
over MgS0 4 , filtered, and concentrated in vacuo. The residue was purified by reverse 

10 phase HPLC (gradient 20-70% CH3CN in H 2 0) to provide the title compound (0.0066 
g, 17%) as its TFA salt. This material was lyophilized from H 2 0/acetonitrile. Due to 
quaternization of the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts 
was obtained. ^-NMR (CD 3 OD): 8 7.82 (d, .7=7.6 Hz, 1H), 7.72-7.56 (m, 4H), 7.54- 
7.30 (m, 8H), 4.78-4.65 (m, 1H), 4.62-4.42 (m, 1.5H), 4.36 (br d, J=12.4 Hz, 0.5H), 

15 3.50-3.30 (m, 1.5H), 3.29 (s, 3H), 3.17 (br d, 7=12.8 Hz, 0.5H), 3.06 (s, 1.5H), 2.94 
(s, 1 .5H). MS (ESI) (M+H) + = 400. 



20 



Example 20: 3,4-Dihydro-a-phenyl-6-[2-(trifluorometliyl)phenyl]-2(lfl)- 
isoquinolineethanol 
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Following General Procedure 5, l^^^^etrahydro-e-tl-CtrifluoromethyOphenyl]- 
isoquinoline (0.0247 g, 0.0891 mmol) and 2-(phenyl)oxirane (0.010 mL, 0.0877 
mmol) were combined and heated at 90 °C for 16 h. The crude product was purified 
5 by reverse phase HPLC (gradient 25-45% CH 3 CN in H 2 0) to provide the title 
compound (0.01 11 g, 24%) as its TFA salt. This material was lyophilized from 
H 2 0/acetonitrile to produce a white, hygroscopic solid. Due to quaternization of the 
stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. *H-NMR 
(CD3OD): 8 7.79 (d, 7=7.6 Hz, 1H), 7.67 (t, 7=7.6 Hz, 1H), 7.57 (t, 7=7.6 Hz, 1H), 
10 7.55-7.48 (m, 2H), 7.45-7.39 (m, 2H), 7.38-7.24 (m, 5H), 5.27 (dd, 7=3.2 Hz, 7=10.0 
Hz, 1H), 4.86-4.46 (br m, 2H), 4.12-3.90 (br m, 1H), 3.62-3.12 (br m, 5H). MS (ESI) 
(M+H)+ = 398. Anal. Calcd for QwH^NO+l .3 TFA+ 0.5 H 2 0: C, 57.60; H, 4.42; 
N,2.53. Found: C, 57.60; H, 4.35; N, 2.49. 

15 Example 21: a-[[MethyI[[5-[l-methyl^ 

thienyl]methyl]amino]methyl]-benzenemethanol 




A solution of 5-[l-methyl-5-(trifluoromethyl)-l//-pyrazol-3-yl]- 2- 
thiophenecarboxaldehyde (0.260 g, 0.77 mmol), a- 
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[(memylamino)methyl]benzenemethanol (0.151 g, 0.77 mmol), and acetic acid (0.080 
mL) in CH 3 CN (4 mL) was stirred for 3 days. A solution of NaBH(OAc) 3 (0.21 1 g, 
3.87 mmol) in DMF (4 mL) was added and the reaction was stirred for 2 days, 
concentrated in vacuo, redissolved in CH 2 C1 2 , and washed with 1 N NaOH. The 
5 layers were then filtered through a Hydromatrix' 81 column and the product was eluted 
with CH2CI2. The organic phase was concentrated in vacuo and purified by reverse 
phase HPLC (gradient 15-85% CHjCN in H 2 0) to provide the title compound (0.040 
g, 10%) as its TFA salt. Due to quaternization of the stereogenic nitrogen atom, a 
mixture of 2 diastereomeric salts was obtained. 'H-NMR (CD 3 OD): 8 7.41-7.28 (br 
10 m, 7H), 6.81 (s, 1H), 5.10 (dd, J=6.0 Hz, .7=7.6 Hz, 1H), 4.80-4.65 (br s at 4.75, s at 
4.69, and s at 4.65, 2H), 4.01 (s, 3H), 3.33-3.27 (overlapping s at 3.33 and s at 3.30, 
2H), 3.01 (br s, 3H). MS (ESI) (M+H) + = 396. Anal. Calcd for C19H20F3N3OS + 0.2 
HzO+l.OTFA: C, 54.02; H, 4.25; N, 4.85. Found: C, 54.05; H, 4.09; N, 4.85. 



15 



Example 22: l-(2-Fluoro-4-nitrophenoxy)-3-[methyI[[2'-(trifluoromethyl)[l,l' 
biphenyl]-4-yl]methyl]amino]-2-propanol 

OH F 
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Following General Procedure 5, N-methyl-2'-(trifluoromethyl)- [l,l'-biphenyl]-4- 
methanamine (0.0800 g of 90% purity, 0.288 mmol) and 2-[(2-fluoro-4- 
nitrophenoxy)methyl]oxirane (0.0613 g, 0.288 mmol) were combined and heated at 
50 °C for 24 h. The crude product was purified by reverse phase HPLC (gradient 20- 

5 60% CH 3 CN in H 2 0) to provide the title compound (0.030 g, 1 8%) as its TFA salt. 
This material was lyophilized from HaO/acetonitrile. Due to quatemization of the 
stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 'H-NMR 
(CD 3 OD): 8 8.08 (d, 7=9.2 Hz, 1H), 8.04 (dd, 7=2.0 Hz, 7=1 1 .2 Hz, 1H), 7.79 (d, 
7=8.0 Hz, 1H), 7.66 (t, 7=7.6 Hz, 1H), 7.60 (d, 7=8.0 Hz, 2H), 7.57 (t, 7=7.6 Hz, 1H), 

10 7.44 (d, 7=8.0 Hz, 2H), 7.36 (d, 7=7.6 Hz, 1H), 7.30 (t, 7=8.4 Hz, 1H), 4.72-4. 16 (br 
m at 4.51, br s at 4.21, and underlying br m, 5H), 3.62-3.24 (br s at 3.55, br t at 3.40, 
br s at 3.28, 7=1 1.2 Hz for t, 2H), 2.97 (br s, 3H). MS (ESI) (M+H) + = 479. Anal. 
CalcdforC 2 4H22F4N2O4+0.1H 2 O+1.2TFA: C, 51.39; H, 3.82; N, 4.54. Found: 
C, 51.34; H, 3.73; N, 4.90. 



Example 23: l-tMethyUP'^trinuoromethyOll^'-biphenyll^yllmethyllamino]- 
3-(4-nitrophenoxy)-2-propanol 
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Following General Procedure 5, iV'-methyl-2 , -(trifluoromethyl)-[l,l'-biphenyl]-4' 
methanamine (0.072 g, 0.29 mmol) and 2-[(4-nitrophenoxy)methyl]-oxirane (0.057 g, 
5 0.29 mmol) were combined and heated at 50 °C for 24 h. The crude product was 

purified by reverse phase HPLC (gradient 20-60% CH 3 CN in H 2 0) to provide the title 
compound (0.034 g, 20%) as its TFA salt. This material was lyophilized from H 2 0/ 
CH3CN to produce a white solid. Due to quaternization of the stereogenic nitrogen 
atom, a mixture of 2 diastereomeric salts was obtained. ^-NMR (CD3OD): 8 8.20 

10 (d, 7=9.2 Hz, 2H), 7.79 (d, 7=7.6 Hz, 1H), 7.66 (t, 7=7.6 Hz, 1H), 7.62-7.55 

(overlapping d at 7.61 and t at 7.57, 7=8.4 Hz for d and 7=7.6 Hz for t, 3H), 7.44 (d, 
7=8.0 Hz, 2H), 7.35 (d, 7=7.6 Hz, 1H), 7.09 (br d, 7=8.4 Hz, 2H), 4.64-4.31 
(overlapping br s at 4.64, br s at 4.31, and br m, 3H), 4.13 (br s, 2H), 3.53-3.29 (br s at 
3.53, br t at 3.38, and br s at 3.29, 7=1 1.6 Hz for t, 2H), 2.97 (br s, 3H). MS (ESI) 

15 (M+H) + = 461 . Anal. Calcd for C24H23F3N2O4 + 0.2 H 2 0 + 1 .0 TFA: C, 54.02; H, 
4.25; N, 4.85. Found: C, 54.05; H, 4.09; N, 4.85. • 



20 



Example 24: Ht^'-Dimethyllia^ 
25 fluoro-4-nitrophenoxy)-2-propanol 
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Compound 24a: 2%3 , 4MmethyHl,l , -biphenylM-carboxaldehyde 




Following General Procedure 1, l-iodo-2,3 -dimethyl-benzene (2.06 g, 8.89 mmol), 4- 
formylphenylboronic acid (2.00 g, 13.34 mmol), Pd(PPh3)4 (0.51 g, 0.44 mmol), and 2 
M Na 2 C03 (31 mL, 62 mmol) were combined. Following the usual work-up provided 
the title compound (1.05 g, 56%). The crude material was of sufficient purity (>75%) 
10 to be used in the subsequent steps. *H-NMR (CDC1 3 ): 5 10.07 (s, 1H), 7.93 (d, .7=7.6 
Hz, 2H), 7.47 (d, J=8.0 Hz, 2H), 7.22-7.15 (m, 2H), 7.07 (d, J=6.4 Hz, 1H), 2.36 (s, 
3H), 2.15 (s, 3H). 



Compound 24b: ^^'jS'-Trimethyl-fljl'-biphenyll^-methanamine 
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2 , ,3'-Dimethyl-[l,l'-biphenyl]-4-carboxaldehyde (0.351 g, 1.67 mmol) was treated 
according to General Procedure 3 to provide the title compound (0.120 g, 40%). The 
crude material was of sufficient purity (>80%) to be used in subsequent steps. 'H- 
5 NMR (CDC1 3 ): 8 7.34 (d, 7=8.0 Hz, 2H), 7.26 (d, 7=8.0 Hz, 2H), 7.15-7.06 (m, 3H), 
3.79 (br s, 2H), 2.49 (br s, 3H), 2.33 (s, 3H), 2.15 (s, 3H). MS (ESI) (M+H) + = 226. 

Compound 24c: l-lKlSS'-DimethyUl.l'-biphenyll-^yOmethyllmethylaminol-S- 



(2-fluoro-4-nitrophenoxy)-2-propanol 




FoUowing General Procedure 5, i^^'-trime^l-tl.l'-biphenylH-memanamine 
(0.063 g, 0.30 mmol) and 2-[(2-fiuoro-4-nitrophenoxy)methyl]oxirane (0.64 g, 0.38 
mmol) were combined and heated at 50 °C for 24 h. The crude product was purified 
15 by reverse phase HPLC (gradient 20-60% CH 3 CN in H 2 0) to provide the title 

compound (0.027 g, 16%) as its TFA salt. This material was lyophilized from H 2 0/ 
CH 3 CN to produce a white solid. Due to quaternization of the stereogenic nitrogen 
atom, a mixture of 2 diastereomeric salts was obtained. l H-MMR (CD 3 OD): 8 8.09- 
8.02 (br m, 2H), 7.58 (d, 7=8.0 Hz, 2H), 7.40 (d, 7=8.0 Hz, 2H), 7.29 (br s, 1H), 7.15 
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(d, .7=6.8 Hz, 1H), 7.10 (t, .7=7.4 Hz, 1H), 6.98 (d, 7=6.8 Hz, 1H), 4.62, (br s, 0.5H), 
4.49 (br s, 2H), 4.27-4.26 (overlapping br s at 4.27 and br s at 4.26, 2.5H), 3.54-3.28 
(br s at 3.54, br s at 3.39, and br s at 3.29, 2H), 3.00-2.95 (overlapping br s at 3.00 and 
br s at 2.95, 3H), 2.32 (s, 3H), 2.1 1 (s, 3H). MS (ESI) (M+H) + = 439. Anal. Calcd 
5 for C 25 H27FN 2 04 + 0.1 H 2 0 + 1.6 TFA: C, 54.39; H, 4.66; N, 4.50. Found: C, 54.30; 
H, 4.48; N, 4.41. 



Example 25: 4-CWoro-ctr[[methyl[[2'-(trmuoroniethyl)[l,l , -biphenyl]-4- 

yl]methyl]amino]methyl]- benzenemethanol 
OH 




Compound 25a: 2-(4-Chlorophenyl)oxirane 




A solution of MCPBA (1.50 g of 60% purity, 5.22 mmol) in CH 2 C1 2 (10 mL) was 
15 added to a solution of l-chloro-4-ethenylbenzene (0.554 g, 4.00 mmol) in CH 2 C1 2 (10 
mL) maintained at 0 °C. The reaction was allowed to slowly warm to room 
temperature and stirred for 24 h. The mixture was filtered, and the filtrate was 
washed with saturated NaHC0 3 . The organic phase was dried over Na 2 S0 4 , filtered, 
and concentrated in vacuo. The residue was purified by column chromatography (9: 1 
20 Hexanes:EtOAc) to provide the title compound (0. 198 g, 32%). 'H-NMR (CDC1 3 ): 5 
7.31 (d, 7=8.8 Hz, 2H), 7.20 (4 7=8.8 Hz, 2H), 3.83 (distorted t, .7=3.6 Hz, 1H), 3.14 
(dd, 7=4.0 Hz, 7=5.6 Hz, 1H), 2.75 (dd, 7=2.4 Hz, 7=5.6 Hz, 1H). 
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Compound 25b: ^Chloro-a-llmethyllP'-CtrifluoromethylJll^'-biphenyl]^- 
yl] methyl] amino] methyl]- benzenemethanol 

OH 




5 Following General Procedure 5, Ar-methyl-2'-(trifluoromethyl)- [1 ,l*-biphenyl]-4- 
methanamine (0.114 g of 90% purity, 0.387 mmol) and 2-(4-chlorophenyl)oxirane 
(0.060 g, 0.387 mmol) were combined and heated at 90 °C for 24 h. The crude 
product was purified by reverse phase HPLC (gradient 25-40% CH 3 CN in H 2 0) to 
provide the title compound (0.051 g, 24%) as its TFA salt. This material was 

10 lyophilized from H 2 0/acetonitrile. Due to quatemization of the stereogenic nitrogen 
atom, a mixture of 2 diastereomeric salts was obtained. 'H-NMR (CD 3 OD): 5 7.78 
(d, .7=8.0 Hz, 1H), 7.65 (t, J=7.2 Hz, 1H), 7.62-7.52 (t and overlapping br m, /=7.6 Hz 
for t, 3H), 7.48-7.31 (m, 7H), 5.12-5.04 (m, 1H), 4.73 (br d, 7=13.2 Hz, 0.5H), 4.45 
(br m, 1H), 4.27 (br d, 7=1 1.6 Hz, 0.5H), 3.46-3.12 (m, 2H), 3.03 (br s, 1.5H), 2.89 

15 (br s, 1.5H). MS (ESI) (M+H) + = 420. Anal. Calcd for C 23 H2iClF 3 NO+1.2 TFA+0.1 
H 2 0: C, 54.62; H, 4.04; N, 2.51. Found: C, 54.63; H, 3.83; N, 2.52. 



20 



Example 26: 4-Chloro-a-[[[(2 , -chloroll,l'-biphenyl]-4- 
25 yl)methyl]raethylamino]methyl]-benzenemethanol 
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Compound 26a: 2 f -Chloro^methyl-[l,l f -biphenyll-4-methanamine 




5 I'-Chloro-tl.r-biphenyll-^carboxaidehyde (0.434 g, 2.00 mmoi) was treated 

according to General Procedure 3 to provide the title compound (0.278 g, 75%). The 
crude material was of sufficient purity (>75%) to be used in subsequent steps. MS 
(ESI) (M+H) + = 232. 



15 



Compound 26b: 4-Chloro-a-[[[(2 l -chloro[l,l , -biphenyil-4- 
yl)methyl]methylamino]methyl]-benzenemethanol 
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10 





n-BuOH, A 
90 °C 




Following General Procedure 5, 2*-chloro-iV^methyl-[l,l , -biphenyl]4-melhanarnine 
(0.116 g, 0.50 mmol) and 2-(4-chlorophenyl)oxirane (0.078 g, 0.50 mmol) were 
combined and heated at 90 °C for 24 h. The crude product was purified by reverse 
phase HPLC (gradient 25-40% CH 3 CN in H 2 0) to provide the title compound (0.074 
g, 30%) as its TFA salt. This material was lyophilized from H 2 0/acetonitrile. Due to 
quaternization of the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts 
was obtained. l H-NMR (CD 3 OD): 5 7.63-7.50 (br m, 5H), 7.38 (br s, 7H), 5.1 1 (dd, 
.7=3.4 Hz, .7=10.6 Hz, 1H), 4.74 (br d, .7=12.0 Hz, 0.5H), 4.47 (br s, 1H), 4.29 (br d, 
.7=12.0 Hz, 0.5H), 3.41-3.17 (br d at 3.42, and br m, 7=9.6 Hz for d, 2H), 3.05 (br s, 
1.5H), 2.89 (br s, 1.5H). MS (ESI) (M+H) + = 386. Anal. Calcd for C 22 H 2 ,C1 2 N0 + 
0.1H 2 O+l.lTFA: C, 56.60; H, 4.38; N, 2.73. Found: C, 56.49; H, 4.28; N, 2.70. 



Example 27: l-[[(2%5 f -Dimethylll,l'-biphenyl]^-yl)methyl]methylamino]-3-(2- 
15 fluoro-4-nitrophenoxy)-2-propanol 

F 




Compound 27a: ISS'-Dimethyl-Il^'-biphenyll^-carboxaldehyde 
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Following General Procedure 1, 2-iodo-l,4-dimethyl-benzene (2.06 g, 8.89 mmol), 4- 
formylphenylboronic acid (2.00 g, 13.34 mmol), Pd(PPh 3 ) 4 (0.51 g, 0.44 mmol), and 2 
5 M Na 2 CC>3 (3 1 mL, 62 mmol) were combined. Following the usual work-up provided 
the title compound (1.67 g, quantitative). The crude material was of sufficient purity 
(>9Q%) to be used in the subsequent steps. ! H-NMR (CDC1 3 ): 8 10.06 (s, 1H), 7.92 
(dd, .7=1.8 Hz, .7=8.2 Hz, 2H), 7.49 (dd, .7=1.6 Hz, .7=8.4 Hz, 2H), 7.18 (d, 7=7.6 Hz, 
1H), 7.12 (d, .7=8.4 Hz, 1H), 7.05 (s, 1H), 2.36 (s, 3H), 2.23 (s, 3H). 

10 



Compound 27b: iV^'.S'-Trimethyl-Il^'-biphenyll^-methanamine 




2',5 , -Dimethyl-[l,l*-biphenyl]-4-carboxaldehyde (0.263 g, 1.25 mmol) was treated 
according to General Procedure 3 to provide the title compound (0.203 g, 80%). The 
15 crude material was. of sufficient purity (>90%) to be used in subsequent steps. MS 
(ESI)(M+H) + = 226. 



20 Compound 27c: l-[[(2\5 , -Dimethyl[14 , -biphenyl]^-yl)methyl]methylainuio]-3- 
(2-iluoro-4-nitrophenoxy)-2-propanol 
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Following General Procedure 5, N,2^5'-trimethyl-[l,r-biphenyl]-4-methanaraine 
(0.068 g, 0.30 mmol) and 2-[(2-fluoro-4-nitrophenoxy)methyl]oxirane (0.64 g, 0.38 
5 mmol) were combined and heated at 50 °C for 24 h. The crude product was purified 
by reverse phase HPLC (gradient 25-40% CH 3 CN in H 2 0) to provide the title 
compound (0.056 g, 34%) as its TFA salt. This material was lyophilized from H 2 0/ 
CH 3 CN to produce a white solid. Due to quaternization of the stereogenic nitrogen 
atom, a mixture of 2 diastereomeric salts was obtained. 'H-NMR (CD 3 OD): 5 8.08- 

10 8.00 (br m, 2H), 7.56 (4 7=8.4 Hz, 2H), 7.40 (d, 7=8.4 Hz, 2H), 7.27 (br s, 1H), 7.13 
(d, 7=7.6 Hz, 1H), 7.05 (d, 7=8.0 Hz, 1H), 6.96 (s, 1H), 4.61, (br s, 0.5H), 4.46 (br s, 
2H), 4.28-4.18 (overlapping br d at 4.26 and br s at 4.18, 7=15.2 Hz, 2.5H), 3.54-3.22 
(br d at 3.52, br s at 3.39, and br s at 3.22, 7=12.4 Hz, 2H), 2.98-2.91 (overlapping br s 
at 2.98 and br s at 2.91, 3H), 2.29 (s, 3H), 2.15 (s, 3H). MS (ESI) (M+H) + = 439. 

15 Anal. Calcd for C25H27FN2O4 + 0.4 H 2 0 + 1.2 TFA: C, 56.49; H, 5.02; N, 4.81. 
Found: C, 56.46; H, 5.01; N, 4.86. 



20 



25 Example 28: a-HKlSS'-Dimethyllia'-biphenyl]^ 
yJ)methyl]methyIamino]methyl]-benzenemethanol 
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OH 




Following General Procedure 5, A^2*,5 , -trimethyl-[l,l , -biphenyl]-4-methanamine 
(0.072 g, 0.32 mmol) and 2-phenyl-oxirane (0.038 g, 0.32 mmol) were combined and 
heated at 90 °C for 24 h. The crude product was purified by reverse phase HPLC 
5 (gradient 25-40% CH 3 CN in H 2 0) to provide the title compound (0.033 g, 22%) as its 
TFA salt. This material was lyophilized from H 2 0/acetonitrile. Due to quaternization 
of the stereogenic nitrogen atom, a mixture of 2 diastereomeric salts was obtained. 
'H-NMR (CD3OD): 6 7.54 (br s, 2H), 7.40-7.31 (br m, 7H), 7.13 (d, 7=8.0 Hz, 1H), 
7.05 (d, 7=7.6 Hz, 1H), 6.98 (s, 1H), 5.08 (dd, 7=3.6 Hz, 7=10.8 Hz, 1H), 4.71 (br d, 
10 7=10.0 Hz, 0.5H), 4.44 (br s, 1H), 4.27 (br d, 7=13.2 Hz, 0.5H), 3.41-3.16 (br d at 

3.39, and br m, 7=12.8 Hz for d, 2H), 3.03 (br s, 1.5H), 2.87 (br s, 1.5H), 2.29 (s, 3H), 
2.16 (s, 3H). MS (ESI) (M+H) + = 346. Anal. Calcd for C24H27NO + 0.6 H 2 0 + 1.0 
TFA: C, 66.40; H, 6.26; N, 2.98. Found: C, 66.45; H, 6.16; N, 2.68. 

15 Example 29: o-I[Methyl[[4-(3-methyl-2-thienyl)phenylJmethyllamino]methyIl- 
benzenemethanol 




Compound 29a: 4-(3-Methyl-2-thienyl)-benzaIdehyde 
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Pd(PPh 3 ) 4 , 2M Na 2 C0 3 
Toluene, EtOH, A 



B(OH) 2 




Following General Procedure 1, 2-bromo-3-methyl-thiophene (0.88 g, 4.95 mmol), 4- 
formylphenylboronic acid (1.11 g, 7.43 mmol), Pd(PPh 3 ) 4 (0.29 g, 0.25 mmol), and 2 
M Na 2 C0 3 (15 mL, 35 mmol) were combined. Following the usual work-up provided 
the title compound (0.579 g, 58%). The crude material was of sufficient purity 
(>50%) to be used in subsequent steps. 'H-NMR (CDC1 3 ): 8 10.04 (s, 1H), 7.92 (d, 
.7=8.4 Hz, 2H), 7.64 (d, 7=8.4 Hz, 2H), 7.30 (d, 7=5.2 Hz, 1H), 6.97 (d, .7=5.2 Hz, 
1H), 2.39 (s, 3H). 



10 



15 



Compound 29b: A^-Methyl-4-(3-methyl-2-thienyl)-benzenemethanainine 

-O ,fsL 



1. MeNH 2 , CH(OCH 3 ) 3 , CH 2 CI 2 





2. NaBH 4 



4-(3-Methyl-2-thienyl)-benzaldehyde (0.253 g, 1.25 mmol) was treated according to 
General Procedure 3 to provide the title compound (0.139 g, 57%). The crude 
material was of sufficient purity (>90%) to be used in subsequent steps. 'H-NMR 
(CDC1 3 ): S 7.55 (d, .7=8.4 Hz, 1H), 7.42 (d, .7=8.4 Hz, 1H), 7.38-7.33 (overlapping d at 
7.37, 7=8.4 Hz, and d at 7.34, 7=8.4 Hz, 2H), 7.18 (d, 7=5.2 Hz, 1H), 6.91 (d, 7=5.2 
Hz, 1H), 3.77 (s, 2H), 2.47 (s, 3H), 2.32 (s, 3H). MS (ESI) (M+H) + = 218. 



20 Compound 29c: a-[[Methyl[[4-(3-methyI-2- 

thienyl)phenyl]methyl]amino]methyl]-benzenemethanol 
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Following General Procedure 5, AT-methyl-4-(3-methyl-2-thienyl)- 
beiizenemethanarnine (0.109 g, 0,50 mmol) and 2-phenyl-oxirane (0.060 g, 0.50 
mmol) were combined and heated at 90 °C for 24 h. The crude product was purified 
5 by reverse phase HPLC (gradient 20-30% CH 3 CN in H 2 0) to provide the title 
compound (0.032 g, 14%) as its TFA salt. This material was lyophilized from 
H 2 0/acetonitrile. Due to quaternization of the stereogenic nitrogen atom, a mixture of 
2 diastereomeric salts was obtained. 'H-NMR (CD 3 OD): 5 7.62-7.57 (m, 4H), 7.42- 
7.33 (overlapping d at 7.33 and m, 7=4.8 Hz for d, 6H), 6.96 (d, 7=5.2 Hz, 1H), 5.12 
10 (br s, 1H), 4.73 (br d, 7=12.8 Hz, 0.5H), 4.45 (br s, 1H), 4.27 (br d, 7=13.2 Hz, 0.5H), 
3.43-3.18 (br d at 3.42, 7=12.4 Hz, br d at 3.18, 7=1 1.2 Hz, and br m, 2H), 3.04 (s, 
1.5H), 2.88 (s, 1.5H), 2.33 (s, 3H). MS (ESI) (M+H) + = 338. Anal. Calcd for 
C 2 iH 23 NOS + 0.8 H 2 0 + 1 .1 TFA: C, 58.38; H, 5.43; N, 2.93. Found: C, 58.48; H, 
5.41; N, 2.93. 

EXAMPLES 30- 132 

Additional exemplary compounds were prepared according to the general procedures 
and the examples described above. Mass spectra of these compounds were obtained 
to confirm the formation of these compounds. These exemplary compounds and the 
20 mass spectrum results thereof are listed in Table 2 below. 



Table 2 
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Example 

Mr* 


Compovind Name 


MS (ESI) 
(M+H) + 


30 


l-^^l-DimethylethylJphenoxyl-S-Imethyllp'- 
(tniiuorometnyl) [1,1 -bipnenyl J -4- 
yl]methyl]arnino]-2-propanol 


472 




l-[4-(lA-i^m\ethylethyl)phenoxy]-3-[[(^ 
methoxy[lA L bipKenyl]^yl)methyl]methylamino]- 
2-propanol 


434 


32 


p-Ethoxy-N-methyl-N-I^^^uoromethyl)!!,!'- 
biphenyl]^yl]methyljbenzeneethanamine 


414 


*x*x 
oo 


iv-MetnyI-N-ll2-(trmuoromethyl)p 

yl]methyl]glycylglycine, ethyl ester 


409 




N-lithyl-z-[methyll[2 -(trifluoromethyljil,! 1 - 
biphenyl]^-yl^ethyllamino]acetamide 


351 


35 


Or[(2-Fluoro^nitrophenoxy)methyl]-3,4-dihydro-7- 

TO /j --* CI ... |1 1\ 1 -|"| r-» /,-• T TV 

[2-(tnfluoromethyl)phenyl]-2(lH)- 
isoquinolineethanol 


491 


36 


o-[[Me%l[(2,2^5'-tr^^ 
yljmethyljanunojmethyljbenzenemethanol 


360 


37 


l-II^'-CWoro-S'^trifluoromethylJtlA'-biphenyl]-^ 
yl]methyl]methylamino]-3-(2-fluoro-4- 
nitrophenoxy)-2-propanol 


513 


38 


4 , -[[[3-(2-Fluoro-4-nitrophenoxy)-2- 
hyckoxypropyl]methylan^ 

[l,r-biphenyl]-3<arborutrile 


466 


39 


l-[[(2 , ,5 , -Dichloro[l / l L biphenyl]-4- 
yl)methyl]methylamino]-3-(2-fluoro-4- 
nitrophenoxy)-2-propanol 


479 


40 


l-[[[4-(2-Chloro-3- 
thienyl)phenyl]methyl]methylamino]-3-(2-fluoro-4- 
nitrophenoxy)-2-propanol 


451 


41 


4'-[[[3-(2-Fluoro-4-nitrophenoxy)-2- 
hydroxypropyllmethylaminolmethylJ-11,1 1 - 
biphenyl]-2-carbonitrile 


436 


42 j 


l-.[[(2 , -Chloro-5 , -methyl[l,l , -biphenyl]-4- 

yi^iiicuiyijmeinyiaiiunoj-o-^Z-ilUOro-4- 

nitrophenoxy)-2-propanol 


459 


43 


l-IKS'-Chloro-^-methyll^l'-biphenyl]-^ 
yl)methyl]methylamino]-3-(2-fluoro-4- 
nitrophenoxy)-2-propanol 


459 


44 


l-(2-Fluoro-4-nitrophenoxy)-3-[methyl[(2 l -nitro[l,l'- 
biphenyl]-4-yl)methyl]amino]-2-propanol 


456 
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Example 
No. 


Compound Name 


MS (ESI) 


45 


a-[[[[4-(2-Chloro-3- 

• 1 • i \ i n il Jit 1 *_«_ j i_ 1 j-i.-i.j-l tKi t| | Kj-im rm 

thienyl)phenyl]methyl]m 

nemethanol 


358/360 


46 


4-[[(2-Hydroxy-2- 
phenyle%l)me%lamino]methyl]- [lA'-biphenyl]- 
2-carbonitrile 


343 


47 


^[[[(S'-CMoro-^ 
yl)methyllmethylami^ 


366/368 


48 


a-ltMe^U^-methyl-S'^trifluoromethyl)!!,! 1 - 
biphenyl]-4- 
yl]methyl]ammo]methyl]benzenemeth . 


400 


49 


a-[[[[2 '-Quoro-5 -(trifluorometnyljll,! -bipnenylj-4- 
yl]memyl]methylammo]methyl]benzenemethanol 




50 


4-[[(2-Hyaroxy-2- 
phenylethyl)methylan^ 

biphenyl]-3-carborutrile 


o/o 


51 


a "[[[(2 JFluoro[l,l -biphenyl]-4- 
yl)methyl]methylamino]methyl]ber^enem 


VIA 


52 


/5 L Dichloro[l,l -biphenyl]-4- 
yl)methyl]methylai^^ 


job/ ooo/o 
90 


53 


Methyl 3-[4- [ [ (2-hy dr oxy-2- 
phenylethyl)meihylaixuno]methyl]phenyl]-2- 
tniopnenecarDoxyiate 




54 


a-llMethyll^'-Cl-methylethoxyJIlA'-biphenyl]-^ 
yljinetnylj anuno Jirietny ij DenzeneineLnarioi 


376 


55 


a-IIK^-Ethoxyll^'-biphenyl]^ 
yl)methyllmemylammolmemvllbenzenemethanol 


362 


56 


o-[|Methyl[[2-(2-propeuyl)ll / l -biprienyIJ-4- 
yl]methyl]ammo^ 


icq 

DUO 


rn 

57 


a-[[[(2 -Cyclopentylll/l -biphenylj-4- 
yl)methyl]me1hylanu^ 


ODD 


58 


a-IlMethyU^-methyl^^^l-methylethyl)!!,!'- 
Dipneny i\ 

yl]methyl]anuno]methyl]beiizenemethanol 


374 


59 


o^[[[(2 , -Methoxy-5'-methyl[l,l L biphenyl]-4- 
yl)methyl]methylam™ 


362 


60 


l-(2-Fluoro^-nitrophenoxy)-3-[methyl[[2'-methyl- 
S'^trifluoromethy^tl^l'-biphenyl]^- 
yl]methyl]ainino]-2-propanol 


493 



WO 2004/060882 



PCT/SE2003/002088 



77 



Example 

XT 

No. 


Compound Name 


MS (ESI) 


61 


a-[[[{5-(4-Bromophenyl)-2- 
niranyljmemylj nieuiyianunojnietnyij DeiLzenemeui 

anol 


386/388 


62 


o-[[[[5-(4-Chlorophenyl)-2- 
furanyljmethyljmethy laminojmethy 1 J benzenemetn 

anol 


342 


63 


a-[[Me%l[[5-[3-(trifluoromethyl)phenyl]-2- 
fiiranyljmethyljanunojm 


376 


64 


Methyl 3-[5-[[(2-hydroxy-2- 
phenylethyl)methylanuno]m^ 

thiophenecarboxylate 


372 


65 


a-[[Methyl[[4-(3- 
pyridmyl)phenyl]memyl]amino]memyl]beivzeneme 

thanol 


319 


66 


l-[[(2'-Chloro[l / l'-biphenyl]-4- 

»\ mi n *i i • o r A /I *1 

yl)methyl]methylamino]-3-[4-(l / l~ 
dimethyleihyl)phenoxy]-2-propanol 


438 


67 


l-(4-Chlorophenoxy)-3-[methyl[[2 , - 

ii iv r*i >iii* i_ ii a 

(trifluoromethyl)^,! -biphenyl]-4r 
yi]methyl]amino]-2"propariol 


450 


68 


l-[Methy 1 [[2 -(trifluoromethyl) [1,1 -bipnenylj -4- 
yl]me^yl]amino]-3-phenoxy-2-propanol . 




69 


l-[[(2 , -Methoxy[l / l , -biphenyl]-4- 

1 \ _f n , 1 1 • 1 Oj / yl :_»« - .-1- — \ O 

yl)melhyl]methylamino]-3-(4-mtrophenoxy)-2- 
propanol 


423 


70 


a-IfMe^UP'^trifluoromethylJtl^'-biphenyl]^- 

11 il It * 1 it: 1 11 - - . - . - -- - 1.1 ft 1 

yl]methyl]ammoJmeth}ajbeiizeneethanoI 


400 


71 


l-^l-DimethylethoxyJ-S-tmethyltP'- 

/. • ,»i ji i\f<i <i 1 i * "L. _ _ . ..n j< 

(trifluoromethyljil,! -biphenyl]»4- 
yl]methyl]amino]-2-propanol 


396 


72 


Methyl 2-hydroxy-2-methyl-3-lmethyltlz - 
(trifluoromethylJtlA-biphenyl]^ 
yl]methyl]airrino]propanoate 




73 


(P 1 S)-P-[[(2 , -Chloro[l / l L biphenyl]-4- 

• r1\*Mnlli«T 11-rtft n-l-lvlTl ft tVt ^ /%1 SWT**tt ftHaVOW QWfAI^O 

y l)metnyljixietny laiiuiio J ^ycionexanepropari(ji 


372 


74 


l-(4-Chlorophenoxy)-3-[[(2'-methylll / l , -biphenyl]- 
4-yl)memyl]-2-propenylanuno]-2-propanol 


422 . 


75 


l-l[(2 l -Methyl[l,l'-biphenyl]-4-yl)methyl]-2- 
propenylamino]-3-phenoxy-2-propanol 


388 


76 


l-IKZ-Chlorotlyl'-biphenyll^-yOmethyl]^- 
propenylamino]-3-phenoxy-2-propanol 


408 
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Example 
No. 


Compound Name 


MS (ESI) 
(M+H) + 


77 


l-Phenoxy-3-[2-propenyl[[2 , -(trifluoromethyl)[l / l- 
biphenyl]-4-yl]methyl]amino]-2-propanol 


442 


/o 


l-[[(2~Chloro[14-biphenyl]^-yl)methyl]-2- 
propenylamino]-3-(3,4-dichlorophenoxy)-2- 
propanol 


476 


79 


l-[([lA L Biphenyl]^ylmethyl)-2-propenylamino]-3- 
(4~rritrophenoxy)-2-propanol 


419 


80 


l-lKZ'-MethyUlA'-biphenyll-^ylJmethylJ-Z- 
propenylamino]-3-(4-nitrophenoxy)-2-pr6panol 


433 


81 


l-[[(2'-Chloro[l / l-biphenyl]-4-yl)methyl]-2- 
propenylamino]-3-(4-nitrophenoxy)-2-propanol 


453 




l-(4-Nitrophenoxy)-3-[2-propenyl[[2 t - 
(trifluoromethyl)[l,l L biphenyl]-4- 
yl]methyl]amino]-2-propanol 


487 


83 


(a 1 S)-a-[[[(2 , -Methyl[l,l , -biphenyl]-4-yl)methyl]-2- 
propenylamino]methyl]benzenemethanol 


358 


Oil . 

84 


(a 1 S)-a-[[[(2'-Chloro[l,l , -biphenyl]-4-yl)methyl]-2- 
propenylamino]methyl]benzenemethanol 


378 


85 


(2R)-3-[[(2'-Chloro[l,l , -biphenyl]-4-yl)me%l]-2- 
propenylamino]-2-hydroxypropyl butanoate 


402 


86 


(2R)-2-Hydroxy^3-[2-propenyl[[2 , - 
(trifluoromethyljll^'-biphenyl]^ 
yl]methyl]amino]propyl butanoate 


436 


87 


Methyl 2-hydroxy-2-methy^3-[2-p^openyl[[2 , - 
(trifluoromethyl)[l,l'-biphenyl]-4- 
yljmethyljaminojpropanoate 


408 


88 


l-(3-Fluoro-4-nitrophenoxy)-3-[methyl[[2 l - 
(trifluoromethylJflA'-biphenyl]-!- 
yl]methyl]amino]-2-propanol 


479 


89 


l-(4-Iodophenoxy)-3-[methyl[[2'- 
(trifluoromethyljfl^'-biphenyl]-^ 
yl]methyl]amino]-2-propanol 


542 


90 


l-(3.Fluorophenoxy)-3-[methyl[[2 , - 
(trifluoromethylJIl^'-biphenyl]-^ 
yijmetnyijanunoj-z-propanol 


434 


91 


Ethyl 4-[2-hydroxy-3-[methyl[[2'- 
(trifluoromethyl)[14'-biphenyl]^ 
yl]methyl]aj^o]propoxy]-benzenecarboximidate 


487 


92 


l-[[(2 l -Chloro[l / l'-biphenyl]-4- 
yl)methyl]methylamino]-3-(3-fluoro-4- 
nitrophenoxy)-2-propanol 


445 
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Example 

JNO. 


Compound Name 


MS(ESI) | 

f\ K i T T\J. 

(M+H) + 


93 


l-[[(2'-Chloro[l / l , -biphenyl]-4- 
yl)methylJmethylairuno]-3-(2-fluoro-4- 
rritxophenoxy)-2-propanol 


445 


94 


l-[[(2 , -Chloro[l / l , -biphenyl]-4- 
yl)methyl]methylairuno]-3-(4-mtrophenoxy)-2- 
propanol 


427 


95 


l-[[(2' / 3 , -Dimethyl[l,l , -biphenyl]-4- 
yl)methyl]methylamino]-3-phenoxy-2-propanol 


376 


96 


l-IKZ^'-DimethylllA'-biphenyl]^ 
yl)methyl]methylamino]-3-(4-nitrophenoxy)-2- 
propanol 


421 


97 


N / N-Diethyl-4-[3-[[(5^fluoro-2 , -methyl[l / l , - 
biphenyl]^-yl)methyI]methylamino]-2- 
hydroxypropoxy]-3-methoxybenzamide 


509 


98 


Ethyl ^^-[[(S'.fluoro^'-methylflA'-biphenyl]-^ 
yl)methyl]methylamino]-2- 
hydroxypropoxyjbenzenecarboximidate 


451 


99 


^^-[[^'-CWoro^'^trifluoromethylJll^-biphenyl]- 
4-yl]methyl]methylamino]-2-hydroxypropoxyj- 
MN-diethylo-methoxybenzamide 


579 


100 


2-[3-[[[4'-<^oro-2 , -(trifluoromethyl)[l / l , -biphenyl]- 
4-yl]methyl]methylaniino]-2- 
hydroxypropoxyjbenzamide 


493 


101 


l-II^'-Oiloro^'^trifluoromethylJIl^'-biphenyl]^ 
yl]methyl]methylairuno]-3-(3-methoxyphenoxy 
propanol 


480 


102 


l-II^-Oiloro^'^trmuorome^lJIl^'-biphenyl]-!- 
yl]methyl]methylanuno]-3-(lH-iiidol-5-yloxy)-2- 
propanol 


■ 489 


103 


Ethyl 4-[3-[[[4 , -chloro-2 , -(trifluoromethyl)[l / l'- 
biphenyl]^-yl]me1hyl]meihylairuno]-2- 
hydroxypropoxy]benzenecarboximidate 


521 


104 


l-[[[4 , -Chloro-2 , -(trmuoromethyl)[l / l'-biphenyl]-4- 
y i j meinyij iue tnyiainino j -»>-pnenoxy-z-propanoi 


450 


105 


l-tf^'-CWoro-^^trmuorome^lJtl^-Wphenyl]-^ 
yl]methyl]methylamino]-3-(4-nitrophenoxy)-2- 
propanol 


495 


106 


2-Fluoro-a-[[methyl[[2 , -(trifluoromethyl)[l / l , - 
biphenyl]-4- 
yl]methyl]amino]methyl]benzenemethanol 


404 
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Example 
No. 


Compound Name 


MS (ESI) 
(M+H) + 


107 


a-IIK^-Chlorofl^'-biphenyl]-^ 

1 \ • 1 n i_l 1 • 1 • 1 tin" 

yl)methyl]methylairuno]methyl]-2- 
fluorobenzenemethanol 


370 


lUo 


^[[[(Z-Chloro^'-methylllA-biphenyl]^- 
yl)methyl]methylaixuno]methyl]benzenemethanol 


366 


109 


a-[[[(2 , / 5 , -Dimethyl[l / l , -biphenyl]^- 

1\ tl 11 il l • l .t 11 r% 

yl)methyl]methylammo]methyl]-2- 
fluorobenzenemethanol 


364 


110 


^Chloro-a-tlKZVS^dimethyU^l'-biphenyl]^- 
yljmethyljmethylanimojmethyljbenzenemetha 


380 


111 


a-[[Methyl[[4-(4-methyl-3- 
thienyl)phenyl]methyl]amino]methyl]benzenemeth 

anol 


338 


112 


l-(2-Fluoro-4-nitrophenoxy)-3-[[[3-fluoro-2- 
(trifluoromethylJIlA'-biphenyl]-^ 
yl]methyl]methylamino]-2-propanol 


497 


113 


l-[[[3-Fluoro-2'-(trifluoromethyl)[l,l L biphenyl]-4- 
yl]methyl]methylanuno]-3-(4-nitrophenoxy)-2- 
propanol 


479 


114 


l-(4-Fluorophenoxy)-3-[[[3-fluoro-2'- 

(trifluoromethyl)^,! -biphenyl]-4- 
yl]methyl]methylainino]-2-propanol 


452 


115 


(^[[[[S-nuoro^'^trifluoromethylJtlA'-biphenyl]^ 
yl]methyl]methylanuno]methyl]benzenemet^ 


404 


116 


2-Fluoro-a-[[[[3-fluorcH2 , -(trifluoromethyl)[l / l'- 
biphenyl]-4- 

yl]methyl]methylaiiuno]methyl]beiizenemethanol 


422 


117 


4-CWoro-a-[[[[3-fluoro-2 l -(trifluoromethyl)[l / l L 
biphenyl]-4- 
yl]methyl]methylaiiuno]methyl]benzenemeth 


438 


118 


l-[[[2-CWoro-2'-(trmuoromethyl)[lA L biphenyl]-^ 
yl]methyl]methylainino]-3-(2-fluoro-4- 
rutrophenoxy)-2-propanol 


513 


119 


l-IlP-CWoro-Z^trifluoromethylJIlA-biphenyl]^- 
ylJmethylJmethylammoj-3-(4-mtrophenoxy)-2- 
propanol 


495 


120 


l-ttP-Chloro-^^trifluoromethylJ^l'-biphenyl]^ 
yl]methyl]methylamino]-3-(4-fluorophenoxy)-2- 
propanol 


468 


121 


^[[[p-Chloro-^^trifluoromethylJtl^'-biphenyl]-^ 
yl]methyl]methylamino]methyl]benzenemethanol 


420 
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Example 


Compound Name 


MS (ESI) 
(M+ri) + 


122 


^[[[P-Chloro^'-CtrifluoromethylJltl'-biphenyl]^- 
yijmetnyijmetnylairmioJmetnylJ'-2- 
fluorobenzenemethanol 


438 


123 


. ^Chloro-a-IItp-chloro-^^trifluoromethyl)!!,!- 
biphenyl]-4- 

yl]methyl]methylamino]methyl]benzenemethanol 


454 


124 


a-[[[(2-Chloro[l / l , -biphenyl]-4- 

i\ « i n _ ii t • t ,i t*ii . ■» i 

yl)methyi]methylanuno]m 


352 


125 


l-[[(2 , rChloro-5 , -methoxy[l,l , -biphenyl]-4- 
yl)methyl]methylamino]-3-(2-fluoro-4- 
rutrophenoxy)-2-propanol 


475 


126 


l-[[(2 , -Oiloro-5 , -methoxy[l / l L biphenyl]-4- 
yi)memyljmetnylanmioJ-3-(4-ratrophenoxy)-2- 
propanol 


457 


127 


l-[[(2 , -Chloro-5 , -methoxy[l / l , -biphenyl]-4- 
yijmemyijmetnyiaimnoj-o-(4-iluoropnenoxy)-2-' 
propanol 


430 




a ~lLlV^ -^-nioro-o -metnoxyLl,! -bipnenylJ-4- 
yl)methyl]methylamino]methyl]benzenemethanol 


382 


129 


a-[[[(2 , -Chloro-5 , -methoxy[l,l , -biphenyl]-4- 
yl)methyl]methylainino]metnyl]-2- 
fluorobenzenemethanol 


400 


130 


uuru-ix- -cxuoro-o -meinoxy^i,! -Dipnenyij- 
4-yl)methyl]methylamino]methyl]beiizenemethanol 




131 


ot-[[[(2 , -Chloro-5 , -methoxy[l,l'»biphenyl]-4- 
yl)methyl]methylanuno]methyl]-4- 
(trifluoromethyl)benzenemethanol 


450 


132 


a-[[Methyl[[5-[2-(trifluoromethyl)phenyl]-2- 
furanyl]methyl]amino]^^ 


376 



WO 2004/060882 



82 



PCT/SE2003/002088 



What is claimed is: 



1. 



A compound of formula I or a pharmaceutical^ acceptable salt thereof: 




5 



I 



wherein 

Ar 1 is arylene, heteroarylene, substituted arylene or substituted heteroarylene, 
wherein a ring atom of Ar 1 connected to Ar 2 is seperated from a ring atom of Ar 1 



nisOorl; 

X is a divalent group that separates groups connected thereto by one or two 

atoms; 

R 1 is a monovalent C1-20 group comprising one or more heteroatoms selected 
15 fromS,0,NandP; 

R 2 is hydrogen, C M0 alkyl, C M oacyl, substituted C MO acyl, substituted Cmo 
alkyl, Cmo alkylene, or substituted Cmo alkylene, wherein said alkylene is linked to a 
ring carbon of Ar 1 . 

20 2. A compound of claim 1 , wherein 

Ar 1 is an arylene, heteroarylene, substituted arylene or substituted 
heteroarylene, wherein a ring atom of Ar 1 connected to Ar 2 is seperated from a ring 
atom of Ar 1 connected to X by at least one atom; 



10 



connected to X by at least one atom; 

Ar* is aryl, heteroaryl, substituted aryl or substituted heteroaryl; 



Ar 2 is an aryl, heteroaryl, substituted aryl or substituted heteroaryl; 



25 



X is -CH 2 -, or -CH2-CH2-; 



R 2 is C1.6 alkyl, substituted Ci. 6 alkyl, C1.3 alkylene, or substituted C\. 3 
alkylene, wherein said alkylene is linked to a ring carbon of Ar 1 . 



3. 



A compound of claim 2, 



30 wherein 



R is selected from: 
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*Yf Kr«' Ky"\ 

OR . o .and EWG . 

wherein R 3 is optionally hydrogen, substituted Cwoalkyl, optionally 
substituted Cs-naryl, optionally substituted C 3 -ioheteroaryl, optionally substituted 
aryloxy-Ci. 6 alkyl, optionally substituted heteroaryloxy-Ci^alkyl; 

R 4 and R 5 are, independently, hydrogen, optionally substituted Cuoalkyl, 
optionally substituted C 5 -i2aryl, optionally substituted C 3 .i 0 heteroaryl, amino group, 
-NHC(=0>0-R 7 , or -NHC(=0)-R 7 , wherein R 7 is C,. 6 alkyl or aryl; 

R 6 is hydrogen, optionally substituted Ci^alkyl, or optionally substituted aryl; 



10 and 



EWG 1 is an electron withdrawing group. 



4. A compound according to claim 1 , wherein 

Ar 1 is optionally substituted /rara-phenylene, optionally substituted six- 
15 membered ra-heteroaryiene, or optionally substituted monocyclic five-membered 
roeta-heteroarylene; 

Ar 2 is optionally substituted phenyl, or optionally substituted monocyiic five 
or six-membered heteroaryl; 

X is -CH 2 -> or -CH2-CH2-; 
20 R 2 is C1-3 alkyl, substituted Cm alkyl, C1.3 alkylene, or substituted C u3 

alkylene, wherein said alkylene is linked to a ring carbon of Ar 1 . 

R 1 is selected from: 

OR $ ,and # 

wherein R 3 is optionally substituted Ci^alkyi, optionally substituted phenyl, 
25 optionally substituted phenoxy-methyl; 

R 4 is, independently, optionally substituted C w alkyl, optionally substituted 
phenyl, amino, -NHC(=0)-0-R 7 , or -NHC(=0)-R 7 , wherein R 7 is C^alkyl or phenyl; 
. and 

R 6 is hydrogen, methyl or ethyl. 
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5. A compound according to claim 1, wherein 
Ar 1 is para-phenylene or para-pyridylene; 

Ar* is a phenyl orfAo-substituted with an electron withdrawing group, or a 
thienyl ortfio-substituted with an electron withdrawing group; 
Xis-CH 2 -; 
R 2 is methyl 
R 1 is selected from: 



OH . and o 

9 

wherein R 3 is optionally substituted phenyl, or optionally substituted phenoxy- 
methyl; and 

R 4 is -NHC(=0)-0-R 7 , wherein R 7 is C^alkyl. 



Ar 2 is a phenyl ortfo-substituted with -CI, -F, -OMe, -OEt, -0-CH(CH 3 ) 2 , 
-CF 3 , -N0 2 , or -CN; or thienyl ort/w-substituted with -CI, -F, -OMe, -OEt, 
-0-CH(CH 3 ) 2 , -CF 3 , -N0 2 , -CN, wherein said o/tAo-subsituted Ar 2 is optionally 
further substituted at its non-ortho position; and 

R 3 is phenyl, substituted phenoxymethyl or substituted phenyl. 

7. A compound of formula II, or a phannaceutically acceptable salt thereof: 





6. 



A compound according to claim 5, wherein 



R 



,11 



R 



R 



10 



,9 




II 
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wherein 



10 



GisNorCH; 

R 8 is selected from -H, -CH 3 , -CF 3 , -N0 2 and -CN; 
R 9 is selected from -H and Cr. 3 alkyl; 
R 10 is selected from -H and Ci^alkyl; and 
R 11 is selected from 



02 



03 



02 



OH 



r 13 R 
and 



OH 



x 0 



wherein R 12 is H or methyl, R 13 is phenyl or substituted phenoxymethyl, R 14 is 
-NHC(=0)OR 15 , wherein R 15 is C^alkyl. 

8. A compound of formula m or IV, or a pharmaceutically acceptable salt 
thereof: 





ffl 



IV 



15 wherein 

GisNorCH; 

R 8 is selected from -H, -CH 3 , -CF 3 , -N0 2 and -CN; 
R 9 is selected from -H and Ci. 3 alkyl; 
R 10 is selected from -H and d- 3 alkyl; and 
20 R n is selected from 
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wherein R 12 is H or methyl, R 13 is phenyl or substituted phenoxymethyl, R 14 is 
-NHC(=0)OR 15 , wherein R 15 is C^alkyl. 

5 9. A compound of formula V, or a pharmaceutical^ acceptable salt thereof: 




V 

wherein 
10 G is N or CH; 

m is 1 or 2; 

R 8 is selected from -H, -CH 3 , ~CF 3 , -N0 2 and -CN; 
R 9 is selected from -H and Ci^alkyl; 
R 10 is selected from -H and Ci. 3 alkyl; and 
15 R 13 is phenyl or substituted phenoxymethyl. 

10. A compound is selected from: 
a-[[Me%l[(2'-me%l[l,l f -biphenylH^ 

a-[[[(2'-Methoxy[ 1 , 1 -biphenyy^-y^methyljmethylaminolmethyll-benzenemethanol; 
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a -[[[(2'-CMoro[l,r-biphen^ 

a-ttMethyl^p^Ctrifluoromethyl)^! ,1 '-biphenyll^-yllmethyllaminolmethyl]- 
benzenemethanol; 

5 l-(3,4-DicWorophenoxy)-3-[meto^ 
yl]methyl]amino]- 2-propanol; 

a-[(2-Fluoro-4-nitrophenoxy)methyl]-3,4-dihydro-6-[2-(trifluorom 
2(l/2)-isoquinolineethanol; 

E%1 [[methyl-tP'-Ct^ 
10 acetyl]carbamate; 

3 > 4-Dihydro-a-phenyl-7-[2-(trifluoromethyl)phenyl]-2(li^4soquin^ 

l-(2-Fluoro-4-nitrophenoxy)-3-[me^ 
yl]amino]- 2-propanol; 

a-[(2-Fluoro-4-nitrophenoxy)me%l]-13^ 
15 isoindole-2-ethanol; 

H2-Fluoro-4-mtrophenoxy 
yl]methyl]amino]- 2-propanol; 

a-[[Methyl-[[6-[2-(trifluorom 
benzenemethanol; 

20 a-[[Methyl[(2 f -nitro[ 1 , 1 '-biphenyl]-4-yl)methyl] amino]methyl]-benzenemethanol; 

(a 1 iS)-a-[[Methyl[[2 , -(trifluoromethyl)[lJ , -biphenyl]-4-yl]m 
benzenemethanol; 

benzenemethanol; 
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a-[[Me%l[[2-me%l-24trifluoro^ 
benzenemethanol; 

J\K2-Hydroxy-2-ph^ , 
5 yl]methyl]acetamide; 

JV^2-Hydroxy-2-phenyle^ 
carboxamide; 

p-Methoxy-W-methyl-^ 
benzeneethanamine; 

10 3 ,4-Dihydro-a-phenyl-6- [2-(trifluoromethyl)phenyl] -2( 1 /f)-isoquinolineethanol; 

a-[[Methyl[[5-[l-m^ 
tWenyl]methyl]amino]me^ 

1 -(2-Fluoro-4-nitrophenoxy)-34me%l[[2 , -(trifluoromethyl) [1,1 '-biphenylH- 
yl]methyl]amino]-2-propanol ; 

15 l-|Methyi[[2Htrifluoro^ 
nitrophenoxy)-2-propanol; 

l-[[(2\3'-Diinethyl[l^^ 
nitrophenoxy)-2-propanol; 

a^[Me%l-[[2Htrifluorome^ 
20 benzenemethanol; 

4-Chloro-a-[[[(2 f ^hloro 
benzenemethanol; 

l-[[(2\5 , -Dimethyl[l,l , -biphenyl]^-yl)methyl]methylamino]-3<2-fl^^ 
nitrophenoxy)-2-propanol; 
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a-[[[(2^5 , -Dimethyl[l^ , -biphenyl]-4-yl)me%l]me%lamino]me% 
benzenemethanol; 

a-[[Me%l[[4-(3-methyl-2-thienyl)phenyl]methyl]amino]m 



5 l-[4-(l>Dime%Ie%l)phenoxy]-3-^ 
biphenyl]-4-yl]methyl]amino]-2-propanoI; 

l-[4-(l / l-Dime%le%^^ 
yl)methyl]methylairuno]-2-propanol; 

P-Ethoxy-N-me%l-N-[[^ 
10 yl]methyl]benzeneethanamine; 

N-Methyl-N-[[2'-(tr^ 
ethyl ester; 

N-E%l«2-[methyl[[2 , -(trifluoromethyl)[lA , -biphenyl]^ 
. yl]methyl]aixiino]acetainide; 

15 a-[(2-Huoro^nifrophenoxy)me%l]-3 / 4-dihydro-7-[2- 
(trifluoromethyl)phenyl]^^ 

Or[[Me%l[(2,2 , / 5 , -trimethyl[l / l , -biphenyl]-4- 
yl)methyl]anuno]methyl]benzenemethanol; 

l-[[[2 , -CWoro-5 l -(trmuorome%l)[lA , -biphenyl]^yl]me% 
20 (2-fluoro-4-nitrophenoxy)-2-propanol; 

4 , -[[[3-(2-Fluoro^nitrophenoxy)-2-hydroxypropyl]methylan^ 
methoxy-Il^'-biphenyll^-carbonitrile; 

l-[[(2V5 , -DicWoro[14 L biphenyl]^yl)methyl]methylamino] 
nitxophenoxy)-2-propanol; 
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l-[[[4-(2-CWoro-3-thienyl)phenyl]methyl]methylamino 
nitrophenoxy)-2-propanol; 

4 , -[[[3-(2-Huoro4-nitrophenoxy)-2-hydroxypropyl]methylamm 
[l^-biphenyll^-carbonitrile; 

l-[[(2 , -CWor<>5 , -methyl[lA , -biphenyl]^yl)methyl]me 
4-rritrophenoxy)-2-propanol; 

l-[[(5'-Chloro-2 , -methyl[14 L biphenyl]^yl)methy^ 
4-nitrophenoxy)-2-propanol; 

l-(2-Fluoro^nitropheno^ 
yl)methyl]amino]-2-propanol; 

a-[[[[4-(2-Chloro-3- 

thienyl)phenyl]methyl]methylainino]methyl]benzenem 

4'-[[(2-Hydroxy-2-phenylethyl)methylamino]methyl] [l,r-biphenyl]-2- 
carbonitrile; 

(^[[[(S'-Chloro^-methyl^l'-biphenyl]^- 
yl)methyl]methylainino]methyl]benzenemethanol; 

OrftMethyltfc'-methyl^^fr^^ 
yl]methyl]amino]methyl]benzenemethanol; 

^[[[p'-^oro-S'^trinuorome^^Il^'-biphenyl]^- 
yl]methyl]methylainino]methyl]benzenemethanol; 

4'-[[(2-Hydroxy-2-phenyto 
biphenyl]-3-carbonitrile; 

a-[[[(2 , -Fluoro[l / l'-biphenyl]-4- 
yl)methyl]methylainino]methyl]benzenemethanol; 
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a-[[[^5'-DicHoroft 
benzenemethanol; 

Methyl 3-[4-[[(2-hydroxy-2-phe^ 
thiophenecarboxylate; 

a-[[Methyl[[2 , -(l-methylethoxy)[l / l , -biphenyl]-4- 
yl]methyl]anuno]methyl]bervzenemethanol; 

a-[[[(2 l -Ethoxy[l / l , -biphenyl]-4- 
yl)methyl]methylan^o]methyl]benzenemethanol; 

a-[[Methyl[[2'-(2-propenyl)[l / l , -biphenyl]-4- 
yl]methyl]amino]methyl]benzenemethanol; 

a-[[[(2 , -Cyclopentyl[l / l , -biphenyl]-4- 
yl)methyl]methylanuno]methyl]benzenemethanol; 

Or[[Methyl[[5 , .me%l-2 , -(l-me%le%l)[lA , -biphenyl]-^ 
yl]methyl]ainino]methyl]benzenemethanol; 

a-[[[(2'-Methoxy-5 , -me%l[14^ 
benzenemethanol; 

l-(2-Ruoro^-mtrophenoxy)^ 
biphenyl]-^yl]methyl]amino]-2-propanol; 

a-[[[[5-(4-Bromophenyl)-2- 

furanyl]methyl]methylamino]methyl]benzenemethanol; 
a-[[[[5-(4-CMorophenyl)-2- 

furanyl]methyl]methylamino]methyl]benzenemethanol; 

a-[[Methyl[[5»[3-(trifluoromethyl)phenyl]-2- 
fur any 1] methyl] amino] methy l]benzenemethanol; 



WO 2004/060882 PCT/SE2003/002088 

92 

Methyl 3-[5-[[(2-hydroxy-2-phenylethyl)mefo^^ 
thiophenecarboxylate; 

a-[|Methyl[[4-(3-pyridinyl)phenyl]methyl]amino]me^ 

l-[[(2'<Woro[lA'-W^^ 
dimethylethyl)phenoxy]~2-propanol; 

l-(4-CMorophenoxy)-3-[m^ 
yl]methyl]amino]-2-propanol; 

1- [Methyl[[2 , -(tri£uoromethyl)[14'-biphenyl]^-yy 

2- propanol; 

1- [[(2'-Methoxy[14 L biphenyl]-4^^ 

2- propanol; 

a-lIMethyllp'^trifluoromethy^IlA'-biphenyl]^-- 
yl]methyl]airuno]methyl]ben2eneethanol; 

l-(lA-Dime%lethoxy)-3-[m^ 
yl]methyl]amino]-2-propanol; 

Methyl 2-hydroxy-2-me%l-3-[me%l[[2 , -(trifluorome% 
yl]methyl]amino]propanoate; 

(^SJ-HK^-CMorollA'-biphen^ 
cyclohexanepropanol; 

l-(4-Oilorophenoxy)-3-[[(2 , -me%l[lA , -biphenyl]-4-yl)m 
propenylainino]-2-propanol; 

l-[[(2 , -Methyl[lA , -biphenyl]-4-yl)methyl]-2-propenylamino]-3-phen 
propanol; 
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l-[[(2 f -Chloro[lA L bipta^ 
propanol; 

l-Phenoxy-S-^-propenyll^'-^ifluoromethylJflA'-biphenyl]^ 
yl]methyl]amino]-2-propanol; 

dichlorophenoxy)-2-propanol; 

l-[([lA ! -Biphenyl]-4-ylm^ 
propanol; 

l-[[(2'-Methyl[lA , -biphenyl]^yl)methyl]-2-propenylai^ 
nitrophenoxy)-2-propanol; 

l-[[(2'-<^oro[lA'-biphenyl]^ 
nitrophenoxy)-2-propanol; 

l-(4-Nitrophenoxy)-3-[2-propenyl[[2'-(trifluoromethyl)[14 
yl]methyl]amino]-2-propanol; 

(aiS)-a-[[[(2 , -Methyl[l,l , -biphenyl]-4-yl)methyl]-2- 
propenylamino]methyl]benzenemethanol; 

(a 1 S)-a-[[[(2 , -Chloro[l,l , -biphenyl]-4-yl)methyl]-2- 
propenylamino]methyl]benzenemethanol; 

(^)^-[[(2'<Waro[^ 
hydroxypropyl butanoate ; 

(2R)-2-Hyckoxy-3-[2-pro^ 
yl]methyl]amino]propyl butanoate; 



Methyl 2-hydroxy-2~methyl-3-[2-propenyl[[2'«(trifluoromethyl)[l / l'- 
biphenyl]-4-yl]methyl] amino]propanoate; 



WO 2004/060882 PCT/SE2003/002088 

94 

l-(3-Fluoro-4-nitroph^ 
yl]methyl]aixurio]-2-propanol; 

l-(44odophenoxy)-3-[methy^^ 
yl]methyl]amino]-2-propanol; 

l-(34?luorophenoxy)-3-^ 
yl]methyl]amino]-2-propanol; 

Ethyl 4-[2-hydroxy-3-[methyl[[2'-(trifluoromethyl)[^ 
yl]methyl]amino]propoxy]-benzenecarboxiinidate; 

l-[[(2'-(^oro[lA'-biph^ 
rutrophenoxy)-2-propanol; 

l-[[(2 l -Q&oro[l^ 
nitrophenoxy)-2-propanol; 

l-[[(2 , -CWoro[14 , -biphenyl]-4-yl)methyl]methylamin 
propanol; 

l-[[(2^3'-Dimethyl[lA'-biphe^^ 
propanol; 

l-[[(2^3'-Dime1hyl[14 , -biphenyl]4-yl)methyl]methylamm 
nitrophenoxy)-2-propanol; 

N / N-Die%l-4-[3-[[(5'-fluoro-2 , -methyl[l / l'-biphenyl]-4- 
yl)methyl]me1%lammo]-2-hydroxy^ 

E%14-[3-[[(5'-fluoro-2 , -methyl[lA'-biphenyl]^-yl)methyl]me%lam^ 
hydroxypropoxy]benzenecarboximidate; 
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^-[[[^-CMoro-^-^ 

yl]methyl]methylamino]-24iyck^ 

methoxybenzamide; 

2-[3-[[[4 , -CWoro-2 , -(trmuorome%l)[l / l , -biphenyl]-4- 
yl]methyl]methylamino]-2-hydroxypropoxy]benzainide; 

l-[[[4'-CWoro-24txifluorom 
(3-methoxyphenoxy)-2-propanol; 

l-[[[4'<^oro-24trifluorome%^ 
(lH-indol-5-yloxy)-2-propanol; 

Ethyl 4-[3-[[[4*<Moro-24triflu^^^ 
yl]methyl]methylammo^ 

l-[[[4 , -Chloro-2 l -(trmuorome%l)[lA L biphenyl]-4-yl]me 
phenoxy-2-propanol; 

1- [[[4'<:Moro-24trffluorome%^ 
(4-nitrophenoxy)-2-propanol; 

2- Fluoro-a-[[me%l[[24 
yl]methyl]airuno]methyl]benzenemethanol; 

o-[[[(2'<^oro[l^ 
fluorobenzenemethanol; 

(^[[[(2 , ^Chloro-6 , -methyl[l / l , -biphenyl]-4- 
yl)methyl]methylamino]methyl]benzenemethanol; 



a-[[[(2V5'-Dimethyl[lA'-bi^^^ 
fluorobenzenemethanol; 
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4-Chloro-a-[[[(2' / 5'-dimethyl[l / l'-biphenyl]-4- 
yl)methyl]methyIamino]methyl]benzenemethanol; 

a-[[Methyl[[4-(4-methyl-3- 

thienyl)phenyl]methyl]ainino]mettiyl]benzenemethanol; 

l^a-Huoro^nitrophenoxyJ-S-ttP-fluoro-l'^trifluoromethylJtlA'-biphenyl]-^ 
yl]methyl]methylamino]-2-propanol; 

1- [[[3-Fluoro-2'-(trmuorome%l)[lA'-biphenyl]^yl]me%l]me%lamino]-3- 
(4-nitrophenoxy)-2-propanol; 

l^^FluorophenoxyJ-S-lIp-fluoro-^^trifluoromethylJllA'-biphenyl]-^ 
yl]methyl]methylamino]-2-propanol; 

a-[[[[3-Fluoro-2'-(trifluoromethyl)[l / l'-biphenyl]-4- 
yl]methyl]methylainino]methyl]benzenemethanol; 

2- Fluoro-a-[[[[3-fluoro-2'-(trifluoromethyl)[l / l'-biphenyl]-4- 
yl]methyl]me1hylamino]methyl]benzenemethanol; 

^Chloro-artllP-fluoro-^^trifluoromethylJllA'-biphenyl]^- 
yl]methyl]methylamino]methyl]benzenemethanol; 

l-[[[2-CMoro-2'-(trifluorom 
(2-fluoro-4-nitrophenoxy)-2-propanol; 

l-[[[2-Chloro-2'-(trifluorome%l)[14 , -biphenyl]^yl]methyl]methylairuno 
(4-iutrophenoxy)-2-propanol; 

l-llp-CHoro^'-^ifluoromethylJllA'-biphenyll^yllmethyllme^laminol-S- 
(4-fluorophenoxy)-2-propanol; 

a-tlfp-Chloro^'T^ifluoromethylJIlA'-biphenyl]-^ 
yl]metiiyl]methylamino]methyl]benzenemethanol; 
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yl]methyl]methylamino]methyl]-2-fluorobenzen^ 

^CWoro-a-JIIIZ-cWoro^'^trmuoromethylJIlA'-biphenyl]^- 
yl]methyl]methylamino]methyl]benzenemethanol; 

a-[[[(2-Chloro[l / l , -biphenyl]-4- 
yl)methyl]methylamino^ 

HKZ-CWoro-S'-metho^ 
fluoro-4-nitrophenoxy)-2-propanol; 

l-[[(2'-CMoro-5'-methoxy[lA^^^ 
nitrophenoxy)-2-propanol; 

1- [[(2'-Chloro-5'-methoxy[l^ 
fluorophenoxy)-2-propanol; 

a-[[[(2'-Chloro-5 , -methoxy[l,l , -biphenyl]-4- 
yl)meihyl]methylamino]methyl]benzenemethanol; 

^[[[(T-CHoro-S'-methoxy^ 

2- fluorobenzenemethanol; 

4-CWoro-ar[[[(2 t <Woro^ , -methoxy[lA L biphenyl]^ 
yl)methyl]methylamino]methyl]ber^enemethanol; 

a-[[[(2'-CWoro-5^methoxy[^ 
4-(trifluoromethyl)benzenemethanol; 

a-[[Methyl[[5-[2-(trifluoromethyl)phenyl]-2- 

fuxanyl]methyl]amino]methyl]benzenemethan and pharmaceutically 
acceptable salts thereof. 



11. A compound according to any one of claims 1-10 for use as a medicament. 
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12. The use of a compound according to any one of claims 1-10 in the 
manufacture of a medicament for the therapy of pain. 

5 13. The use of a compound according to any one of claims 1*10 in the 
manufacture of a medicament for the treatment of immune cancer. 

14. The use of a compound according to any one of claims 1-10 in the 
manufacture of a medicament for the treatment of multiple sclerosis, vision 

10 impairment, Parkinson's disease, Huntington's chorea or Alzheimer's disease. 

15. A pharmaceutical composition comprising a compound according to any one 
of claims 1-10 and a pharmaceutically acceptable carrier. 

15 16. A method for the therapy of pain in a warm-blooded animal, comprising the 
step of administering to said animal in need of such therapy a therapeutically effective 
amount of a compound according to any one of claims 1-10. 

17. A method for preparing a compound of formula X, 




20 X 

comprising the steps of 

a) reacting a compound of formula DC with bis(pinacolato)diboron in the presence of 
Pd(PPh 3 ) 4 ; and 
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(Re), 



m , vi 

b) reacting a product of step a) with a compound of formula VI to form the compound 
of formula X, 

wherein and Rb are independently selected from -H, Ci. 6 alkyl, -CF 3 , -NO2, 
5 and -CN; n is 1 or 2; is selected from: 

'R 3 ^ .R 4 



^ ana ^ 
OR . and q 



wherein R 3 is optionally substituted phenyl, or optionally substituted phenoxy- 
methyl; 

R 4 is -NHC(=0)-0-R 7 , wherein R 7 is C^alkyl; and Rci is -H or C,. 3 alkyl. 

10 

18. A process for preparing a compound of formula XIII, 




.1/ 

Re 



XIII 

comprising the steps of: 

a) reacting a compound of formula XI with RdReNH; and 
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XI 

b) reacting a product of step a) with NaBH(OAc) 3 to form the compound of formula 
XIII, 



wherein R is optionally substituted phenyl, or optionally substituted phenoxy- 

methyl, 

R 4 is -NHC(==0)-0-R 7 , wherein R 7 is Ci^alkyl; wherein at least one of R<i and 
10 R« contains an oxygen atom. 

19. A method for preparing a compound of formula XV, 



Ra is selected from optionally subsituted aryl, optionally subsituted heteroaryl; 
5 n is 1 or 2; Ra and R<. are independently selected from -H, Ci^alkyl, 




OH i and 





15 



comprising the step of: 

reacting a compound of formula XII with a compound of formula XIV, 
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XII XIV 

wherein R« is selected from optionally substituted aryl and optionally substituted 
heteroaryl; n is 1 or 2; R f is -H or Ci. 3 alkyl; and Rg is optionally subsitituted phenyl 
or optionally subsituted phenoxymethyl. . 
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ABSTRACT 



A system for retrieving and displaying programming infor- 
mation in response to selection of a category of program- 
ming information. Programming information is presented 
via a schedule display having a category display, a subcat- 
egory category display, and a program display. The category 
display displays an array of category tiles representing 
categories of programming information. The subcategory 
display displays an array of subcategory tiles representing 
subcategories that are associated with the categories of the 
category display. The program display displays an array of 
program tiles that are associated with the subcategories of 
the subcategory display. A viewing panel extends along each 
of the displays for displaying one each of the category, 
subcategory, and program tiles. Classes of programming 
information are selected by scrolling the tiles of the asso- 
ciated displays until the desired class items are presented 
within the viewing panel. 

37 Claims, 6 Drawing Sheets 
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SYSTEM FOR DISPLAYING digital signal format. This interactive broadband information 

PROGRAMMING INFORMATION infrastructure, commonly referred to as the "information 

superhighway," has great potential to increase access to 

This is a continuation of application Ser. No. 08/346,422, information and entertainment resources that can be deliv- 

entiled "System for Displaying Programming Information," 5 ered quickly and economically anywhere in the country. For 

filed Nov. 29, 1994 on behalf of the inventors, Keith Rowe, example, it is feasible that hundreds of channels of "televi- 

Frank Lawler, and Joseph H. Matthews, HI, now U.S. Pat. sion" programming, ihousands of audio recordings, and 

No. 5,623,613. literally millions of "magazines" and "books" can be made 

available to homes and businesses via this information 

TECHNICAL FIELD io superhighway. In view of this tremendous expansion of 

rr. . . • t A « , t_ j i c available programming, the use of a programming schedule 

The invention relates generally to schedules for program- . •? i * . i . j ■ j 

. e . & -c 11 . * c or guide will be critical for a user to select a desired 

ming information and, more specifically, to a system for & It . . r . . 

retrieving and displaying programming information in P ro S r f m ' H ™ c ™' 35 f ° f ,C6S of P^mmmg increase, the 

. c r pnor time-based format of programming schedules becomes 

response to selection of a category of programming infor- 1 . . . . . . r . B . . . . . 

ma ^- on & ' rto & 15a less manageable technique for choosing a desired program 

' because of the numerous programs available for any one 

BACKGROUND OF THE INVENTION time period. Thus, there is a need for a category-based 

programming schedule to clarify and to simplify for an 

A national information infrastructure constructed from audience the process of selecting programs of interest to 

both wireless and wired communications networks supports 20 eacn au dience member. 

the communication of information in homes and businesses ^ present invention supplies a system of retrieving and 
throughout the country. Telephones, televisions, radios, displaying a schedule for programming based primarily 
computers, and facsimile machines are used each day to upon |he classes of programS) rather than the time period for 
receive, store, process, perform, display, and transmit data, cach prog ram. The programming information displayed by 
text, voice, sound and graphic images These devices are 25 ^ system Ls restricted l0 those programs matching char- 
typically connected via fiber optic cables, coaxial cables, acteristics by the viewe r. This permits the viewer to 
electronic switches and routers, microwave networks, narrow the scope of programming information supplied by 
satellites, and other communications technologies. This the tem t0 a more manageab i e oum ber of choices and 
national information infrastructure, which may one day be enab , es the viewer {Q have personal control over the dis . 
expanded to a global infrastructure, supports the electronic 30 played programming information. The present invention 
transfer of a wide variety of programming to entertain, alsQ provides a highly intuitive user interface to support the 
instruct, or inform receiving parties. In view of both the easy and convenient selection of desired programming infor- 
vanety and the substantial amount of available mation 
programming, a user typically uses a programming schedule 

or guide to select a desired program for reception (or 35 SUMMARY OF THE INVENTION 
transmission) on a certain date and time. The present invention fulfills the above-described needs 
For example, a subscriber to cable network programming by providing a system for presenting programming infor- 
services, such as premium cable television or audio services, mation in an efficient and user- friendly manner based upon 
typically uses a printed schedule to select a program for the classes of scheduled programs. This allows a user to 
viewing or listening to at a certain time period. In addition, 40 view programming information by genre groupings rather 
certain cable television services supply the viewer with an than by a time-based schedule, thereby affording the user the 
on-screen programming schedule from the headend proccs- opportunity to obtain information about a desired program 
sor via the cable distribution network. For both printed and from a substantial listing of available programs. The pro- 
on-screen programming schedules, the programming infor- gramming schedule can be presented as a display on a 
mation is typically presented as a function of the date and 45 display device, such as a television or a computer monitor, 
time for the scheduled programs. Thus, if the subscriber is The user can control the displayed programming informa- 
interested in viewing a sports-related program, it is neces- tion by selecting the category for the desired program, 
sary for the subscriber to review the lime periods for that thereby updating the displayed programming information to 
date to determine if a sports-related program is scheduled match the viewer's selection. The selection of programming 
during the viewing period. This time-based presentation of 50 information can be controlled remotely via a remote control 
programming schedule information is satisfactory only unit or directly by another input device, such as a keypad or 
when the amount of available programming is relatively a touch -sensitive screen. 

limited. Furthermore, unlike the printed programming Generally described, the system for retrieving and dis- 

schedule, the user typically cannot control the order of the playing programming information, i.e., the programming 

programming information supplied by an on-screen pro- 55 guide system, presents scheduling information for programs 

gramming schedule because this information is supplied via a schedule display having three display elements, a 

from a remote location via a conventional one-way cable category display, a subcategory display, and a program 

distribution network. display. The category display displays an array of category 

In view of the advances in computing and broadband tiles representing categories of programming information, 

communications systems, it is expected that the present 60 The subcategory display displays an array of subcategory 

information infrastructure will evolve into an integrated tiles representing subcategories that are associated with the 

communications network supported by advanced high- categories of the category display. The program display 

speed, interactive, broadband, digital communications displays an array of program tiles representing programs that 

equipment. Telephones, televisions, radios, computers, and are associated with the subcategories of the subcategory 

facsimile machines will be linked by this interactive broad- 65 display. 

band information infrastructure and will be able to commu- To allow the user to easily view the tiles of each of the 

nicate and interact with other communication devices in a displays, the displays can be located adjacent to each other. 
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A viewing panel can extend along a portion of each of the programming information displayed by the category, 

displays for displaying one each of the category, subcategory, and program displays. Specifically, the position 

subcategory, and program tiles. In this manner, the viewer is of the focus frame can be changed or the tiles of a selected 

presented with selected programming information divided display can be scrolled by outputting appropriate directional 

into three separate classes, namely broad, mid, and narrow- 5 instructions via the remote control unit, thereby allowing the 

scope classes of programming information. viewer to navigate the sources of programming information. 

A category of programming information can be selected However, other types of input devices also can be used to 

by moving a corresponding category tile within the viewing control the category, subcategory, and program displays, 

panel. In response, the subcategory display displays a sub- including a direct-wired keypad or a touch-sensitive screen, 

category tile representing the subcategory associated with 10 Each of the program tiles can include text-based and/or 

the selected category. This narrows the scope of displayed graphical information regarding the represented program, 

programming information by supplying subcategory infor- including name, program date and start-time, and program 

mation that is relevant to the selected category. channel. In addition, a program tile can list the network 

Likewise, a subcategory of programming information can responsible for supplying the program, including the logo or 

be selected by moving the corresponding subcategory tile 15 symbol for the responsible network. Another option for 

within the viewing panel. In response, the program display program tiles is the use of graphic images, such as infor- 

displays one or more program tiles representing programs mation icons, to represent secondary program information, 

associated with the selected subcategory. This further nar- including the items of closed captioning, audience rating, 

rows the scope of displayed scheduling information to the awards, star rating, or rerun status. The use of information 

level of individual programs. The program tiles representing 20 K*>ns on a program tile reduces the amount of text displayed 

these programs can be ordered chronologically to supply the 00 the screen, which, in turn, makes it easier to locate and 

viewer with a time -based view of programs associated with rea d program titles or names. 

the selected subcategory and the selected category. For another aspect of the present invention, the program 

The programming information is stored within one or display can include date tiles representing calendar dates to 

more databases and is retrievable to support the display of separate the time-sorted program tiles, thereby eliminating 

selected programming information by the display system. an Y requirement of supplying date-related information for 

Specifically, the category tiles, subcategory tiles, and pro- eacn program tile. Each date tile can separate program tiles 

gram tiles are stored within a database structure on a associated with one date from program tiles associated with 

memory storage device and can be retrieved as required to 3Q another date. In this manner, the program tiles in the 

support the display of programming information represented corresponding programs are grouped by both date and time, 

by these tiles. Thus, at least one of the subcategory tiles The program display also can include a date status indicator 

representing a subcategory associated with a selected cat- tnal displays the date associated with the presently displayed 

egory is retrieved from the database in response to a selected program tiles. 

category tile appearing within the viewing panel. In ^ Accordingly, it is an object of the present invention to 

response to a selected subcategory tile appearing within the " provide a system for retrieving and displaying programming 

viewing panel, at least one program tile representing a information based upon the categories of the programming 

program associated with the selected subcategory is information. 

retrieved from the database if a program is available that is It is a further object of the present invention to provide a 
associated with the selected subcategory. 4Q system for retrieving and displaying a schedule for program- 
More particularly described, the user can peruse a selected ming in response to program characteristics selected by the 
class of programming information by scrolling the tiles of user. 

one of the category, subcategory, or program displays. To j t is a further object of the present invention to provide a 

control the display of one of the category, subcategory, or system for retrieving and displaying programming informa- 

program tiles, the user can move a focus frame along the 45 t j on that allows the user to narrow the scope of displayed 

viewing panel to a location proximate to the selected cor- programming information to a more manageable number of 

responding display. The focus frame operates to highlight program choices. 

information supplied by the tile selected by the user by u ig a furthef object of ^ { {Q jde a 

framing the Ule, and supplies a visual cue to the user that ^ ^tive ^ interface for a mmi ide 

the display associated with the framed tile can be contra 50 tcm t0 rt a si lc and convcnicnt ^teton of 

For example, to control the category display, the user moves desired mi information . 

the focus frame along the viewing panel to a position on the _ . p , 

category display. Upon positioning the focus frame over the J The """'nment of the foregoing and related objects, 

category display, the category tile appearing within the advantages and features of the present invention w.ll be 

viewing panel also appears within the focus frame. Thus, the 55 more W 3 ™ 1 after r ™ of . tne detailed descr 'P" 

focus frame extends along the boundary of the selected ,,on 10 follow and the W^ded drawings, 

category tile. For this position of the focus frame, the viewer BRIEF DESCRIPTION OF THE DRAWINGS 
can scroll in a selected direction the category tiles, thereby 

supporting the selection of another category tile for viewing FIG. 1 is a block diagram of the operating environment 

within the viewing panel (and the focus frame). Similar to 60 for the preferred embodiment of the present invention, 

the representative example of the category display, each of FIGS. 2, 3, and 4 are representations of a programming 

the subcategory and program displays can be controlled by schedule incorporating the user interface for the preferred 

placing the focus frame proximate to the respective display embodiment of the present invention, 

and thereafter scrolling through the tiles representing the FIG. 5 is an illustration of the face of a remote control unit 

selected programming information. 65 that supports the user's control of programming information 

A remote control unit, such as an infrared transmitting displayed by the preferred embodiment of the present in ven- 

device, can be used to transmit commands for controlling the lion. 
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FIGS. 6, 7, and 8 are representations of an alternative To support the tasks of updating or revising the program 

programming schedule incorporating the user interface for information stored on the memory storage device 12, a 

another embodiment of the present invention. computer workstation 24 and a server 22 are connected to 

FIG. 9 is a logical flow diagram illustrating the steps of the server 16 via a communications link 26. This comrau- 

the preferred method for retrieving and displaying program- 5 nications link allows a program distributor or supplier, 

ming information. which typically operates at a location remote from the 

FIG. 10 is a logical flow diagram illustrating the steps of databases stored within the memory storage device 12, to 

operation for a program schedule of the preferred cmbodi- traasmit programming information for storage by the 

ment of the present invention. * me u raor y stora & e u devic f ? and eventual distribution to 

subscribers via the headend processor 14. The commumca- 

DETAILED DESCRIPTION 10 tions link 26 can be implemented by either a wireless or 

The present invention is directed to a system for retrieving wired communications system. For example, the communi- 

and displaying programming information, thereby providing catlons link 26 can te constructed as a microwave link or as 

a user with a schedule or guide of available programs. a conventional telephone link. 

Although the preferred embodiment of the present invention - , The headend processor 14 operates to control the distn- 

will be described with respect to interactive and broadcast butl0n °[ programming information stored on the memory 

television programming, those skilled in the art will recog- stora & e devH ?f 12 ! nd the programs to one or 

nize that the present intention can be used with other forms mor ? s " c * of associated Programming services. The 

c r . . f * « . . . headend processor 14 is connected to each or the subscribers 

of programming information, including radio broadcast via a ^ dislribution network 28 ^ cable distribution 

print, audio games computer software, and other comb:- 20 network 28 fe preferably iraplem ented as an interactive 
nations of audio/video or software information. communications network. This supports delivery of pro- 
Accordingly, it will be understood that programming infor- gra m m i n g information and programs via the headend pro- 
motion generally includes information for programs trans- cessor 14 t0 t h e subscriber and the delivery of requests for 
milted electronically to entertain, instruct, or inform the programming information and programs by the subscriber to 
recipient. 25 the headend processor 14. The cable distribution network 28 

Turning now to the drawings, in which like numerals can be implemented by a microwave distribution system, a 

indicate like elements throughout the several figures, FIG. 1 telephone system, coaxial or optical cables, or any combi- 

illustrates the operating environment for the program sched- nation of these delivery systems. The headend processor 14 

ule system 10. A memory storage device 12, such as a hard also can support the distribution of programs associated with 

disk drive or an optical storage system, stores programming 30 the programming information to the subscribers and support 

information in a digital format, lliis programming informa- otne r services via a separate distribution network 29. 

tion can be supplied for the benefit of one or more subscrib- Those persons skilled in the art will appreciate that the 

ers to communications services responsible for the origina- programs delivered over the cable distribution network 28 

tion or distribution of programs associated with this typically comprise both video and audio signals. Programs 

programming information. One or more databases for van- 35 can be delivered in digital format, analog format, or a 

ous classes of programming information are maintained on combination of both analog and digital formats. However, 

the memory storage device 12. for the preferred embodiment, the programs are delivered as 

For programming information related to television a stream of digital video and audio signals. Likewise, 

programs, the preferred database structure includes at least programming information supplied to subscribers and 

four tables, namely (1) a table containing records for each 40 requests or instructions issued by subscribers are preferably 

television episode, (2) a table containing records for each digital format signals. 

television series, (3) a table containing records of program Each subscriber is connected to the cable distribution 

categories, and (4) a table containing records of program network 28 via a cable 30 supplied to a set-top converter 32. 

subcategories. Each television episode is linked to its parent The cable 30 is preferably implemented as either a coaxial 

television series and each television series is associated with 45 cable or a fiber optic cable. In this manner, the subscriber 

categories and subcategories which define the characteristics "taps" into the cable distribution network 28 to (1) receive 

of the series, These categories and subcategories are respec- programs and programming information distributed by the 

tivcly represented by the program category table and the headend processor 14 and to (2) transmit requests or instruc- 

program subcategory table, which are linked to records for lions to the headend processor 14. 

the television series table by another table, the junction 50 The set-top converter 32 accepts the programs and the 

table. The junction table allows a one-to-many relationship, programming information from the cable 30 and converts 

thereby supporting the classification of television programs these signals to a format compatible for presentation by a 

under more than one category or subcategory. receiving device 34, such as a television or a computer 

To support the distribution of the programming informa- system. The set-top converter 32 is connected to the receiv- 

tion to each of the subscribers, the memory storage device 55 ing device 34 via a conductive path 36. The receiving device 

12 is connected to a headend processor 14 via a server 16. 34 preferably includes a display 38 for displaying both 

A conductive path 18 supplies a two-way communications programs and programming information. In particular, the 

link between the memory storage device 12 and the server programming information is supplied to the subscriber as a 

16. Likewise, a conductive path 20 supplies a two-way program schedule or guide via the display 38. 

communications link between the headend processor 14 and 60 Selected operating functions of the set-top converter 32 

the server 16. For the preferred embodiment, the server 16, can be remotely controlled by a remote control unit 40. The 

in combination with the conductive paths 18 and 20, form a subscriber can use the remote control unit 40 to select for 

local area network that enables the headend processor 14 to viewing certain characteristics of alternative user interfaces 

interact with any other device on this network, including the supplied by the schedule display, as described in more detail 

memory storage device 12. The server 16 can be imple- 65 below with respect to FIGS. 2-4 and 6-8. The preferred 

mented by a computer running administrative software that remote control unit 40 is more fully described with respect 

controls access to the devices connected to the network. to FIG. 5. 
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Generally, the instructions transmitted by the remote egory tiles 62 and the subcategory tiles 64 are preferably 

control unit 40 are received by the set-top converter 32 and, arranged in alphabetical order for the represented categories 

in response, one or more of the characteristics of the and subcategories. In contrast, the program tiles 66 are 

program schedule can be controlled to display the desired preferably chronologically-ordered based upon both the 

programming information to the subscriber. In particular, the 5 dates and start times of the represented programs, 

set-top converter 32 receives certain instructions from the The visible portion for each of the displays 52, 54, and 56, 

remote control unit 40 and, in turn, forwards these instruc- i.e., the display panel, may reflect only a subset of the entire 

tions to the headend processor 14 via the cable 30 and the list of programming items represented by tiles. Accordingly, 

cable distribution network 28. The headend processor 14 tiles which are not immediately visible to the subscriber can 

responds by retrieving selected programming information JQ be accessed by scrolling the display in a selected vertical 

from the memory storage device 12 and transmitting the direction. By moving the tiles of the selected display in 

selected programming information via the return path pro- either an up or down direction, previously hidden tiles arc 

vided by the cable distribution network 28 and the cable 30. revealed in one direction and previously visible tiles are 

The set-top converter 32 then supplies this programming obscured in the other direction. For example, the subcat- 

information to update the schedule display presented by the egory tiles 64 of the subcategory display 54 will wrap from 

display 38 beginning to end unless there arc less than four items of 

FIG. 2 is a diagram illustrating the preferred presentation Programming information for the selected subcategory, 
of programming information by a Schedule display 50. ™^, ca <* of the displays 52 54 and 56 can be viewed as 
Referring to FIG. 2, the schedule" display 50 includes three ^Sn^^ **** Pr0gmmg 
display elements, a category display 52 a subcategory 20 „ m& q£ ^ Qr ^ 
display 54 and a program display 56. Each of the displays ffame ^ mQved the F vie ' wing panel 58 t0 one of the 
52 54, and 56 display separate classes of programming djgp| when ^ foc * s ffame 60 K / located proximate t0 
information. Specifically, the category display 52 displays the display> the subscriber has the option of 
various categories of programming information, such as ing up or dowt) t0 reveal additional tiles. For the schedule 
"Animated," "Children," "Game Show," and so forth. 25 display 50 shown in FIG. 2, the focus frame 60 is located 
Likewise, the subcategory display displays subcategories of proximate to the category display 52, thereby allowing the 
programming information that are associated with the cat- subscriber to scroll the category tiles 62 representing cat- 
egories offered by the category display 52. For example, egories of programming information. FIGS. 3 and 4 respec- 
subcategories for the "Animated" category can include tively show the focus frame 60 located proximate to the 
"Adventure," "Children," or "Martial Arts." Thus, in com- 30 subcategory display 54 and the program display 56, thereby 
parison to the category display 52, the subcategory display allowing the subscriber to control the items presented by 
54 displays a more narrow scope of programming informa- these displays. For the preferred schedule display 50, each of 
tion. the displays 52, 54, and 56 uses three-dimensional shading 

The program display 56 displays program items that are to indicate that a tile is scrolling off beyond the visible area 

associated with the subcategories offered by the subcategory 35 of its display. 

display 54. Thus, the program display 56 supplies program- As shown in FIGS. 2-4, arrow tabs 67 can be appended 

ming information that is narrower in scope than either the to the sides of the focus frame 60 to supply the subscriber 

subcategories of the subcategory display 54 or the categories with an indication of (1) the direction(s) that the focus frame 

of category display 52. For example, the program display 56 60 can move along the viewing panel 58, and (2) the 

presents program-specific information, such as program 40 directions that the subscriber can scroll the tiles of the 

title, program start-time, and program channel. Each of these selected display. For the schedule display 50 illustrated in 

program items represents an actual program that can be FIG. 2, an arrow tab 67 is appended to the right hand side 

viewed by the subscriber at a certain date and time. of the focus frame 60 to supply the subscriber with an 

As shown in FIG. 2, the displays 52, 54, and 56 are indication that the focus frame 60 can be moved to either the 

located adjacent to each other and the subcategory display 45 subcategory display 54 or the program display 56. For this 

54 is sandwiched between the category display 52 and the position of the focus frame 60, arrow tabs 67 also can be 

program display 56. A viewing panel 58 spans the width of appended to the top and bottom sides of the focus frame 60 

the schedule display 50 by extending along a portion of each to alert the subscriber that the category display 52 can be 

of the displays 52, 54, and 56. For the preferred scrolled in the up direction or the down direction, 

embodiment, the viewing panel 58 is mounted in a fixed 50 For the focus frame 60 located proximate to the subcat- 

location on the central portion of the schedule display 50. In egory display 54 in FIG. 3, an arrow tab 67 can be appended 

contrast, a focus frame 60, which moves along a horizontal to each of the four sides of the focus frame 60, thereby 

track of the viewing panel 58, can be positioned proximate advising the subscriber that the focus frame 60 can be moved 

to any one of the displays 52, 54, and 56. The viewing panel in a horizontal direction to either the category display 52 or 

58 focuses the subscriber's attention on a selected category, 55 the program display 56, and that the subcategory display 54 

subcategory, and program. In contrast, the focus frame 60 can be scrolled in either the up direction or the down 

serves to focus the user's attention upon a particular class of direction. Likewise, for the focus frame 60 located proxi- 

selected programming information and operates as an indi- mate to the program display 56 shown in FIG. 4, the focus 

cation that the subscriber can control the programming frame 60 can include an arrow tab 67 located on the left hand 

information supplied by an associated display. 60 side of the frame and arrow tabs 67 located on the top and 

Programming information is presented by each of the bottom sides of the frame. The positioning of these arrow 

displays 52, 54, and 56 via tiles, wherein each tile represents tabs 67 indicate that the subscriber can move the focus frame 

a specific item of programming information. 'I Tie category 60 along the viewing panel 58 to either the subcategory 

display 52 includes category tiles 62 representing categories; display 54 or the category display 52, or scroll the program 

the subcategory display 54 includes subcategory tiles 64 65 tiles in a selected vertical direction, 

representing subcategories; and the program display 56 FIG. 5 is an illustration of the face of a remote control unit 

includes program tiles 66 representing programs. The cat- for controlling selected features of the schedule display. 
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Referring now to FIGS. 1, 2 and 5, the remote control unit request to the headend processor 14 for programming infor- 

40 can transmit instructions to the set-top converter 32 to mation representing subcategories associated with the 

allow the subscriber to (1) move the focus frame 60 to one selected category. The subcategory display 54 is reset by the 

of the displays 52, 54, or 56, and (2) scroll the tiles of the set-top converter 32 in response to receiving the requested 

selected display. The face of the remote control unit 40 5 subcategory items over the cable distribution network 28. 

includes a control button 70 having navigation keys lOa-d Likewise, in response to the selection of a subcategory item, 

for inputting commands to control features of the schedule thc sct.top converter 32 outputs a request for programming 

display 50. This control button 70 is preferably implemented information representing programs associated with the 

as a rocker-type switch which can operated in four distinct subcategory< If a program ^ availabIe which m _ 

positions represented by the navigation keys 70a-d. Navi- ^ * M and cal then lne 

gat ion keys 70b and 70d control the position of the focus # y m a * *u a- i • 

frame 60 along the viewing panel 58 and navigation keys inverter 32 updates the program display 56 in 

70^ and 70c control the scrolling operations of the displays * s P° nse t0 receiving each program item via the cable 

52, 54, and 56. Specifically, by pressing the navigation key distribution i network 28. rhis allows the programming in for- 

70/>, the remote control unit 40 transmits a command to matl0n t0 be maintained at a central location, namely, the 

move the focus frame 60 to the right. In similar fashion, user 15 Slte of the memory storage device 12, rather than in a 

selection of the navigation key 70d initiates a transmission memory device located within each set-top converter 32 at 

of a command to move the focus frame 60 to the left. a subscriber's premises. 

Navigation key 70a allows the subscriber to move the tiles For a particular set of selected programming information, 

of the selected display in an up direction, whereas navigation the viewing panel 58 preferably displays a single tile for 

key 70c moves the tiles of the selected display in a down 20 each of the selected category display 52, subcategory dis- 

direction. Itie navigation keys IQa-d are preferably shaped play 54, and program display 56. For example, the selected 

in the form of an arrow to define the directional control category for the schedule display 50 in FIGS. 2-4 is repre- 

funclions associated with these command keys. 'Hie remote sented by the category tile 62 containing the text "Sports", 

control unit 40 can include additional keys or buttons for Likewise, the selected subcategory is represented by thc 

inputting commands to control other operations of the 2 $ subcategory tile 64 containing the text "Basketball" and the 

set-top converter 32 or the receiving device 34. selected program is represented by thc program tile 66 

In response to a command input by one of the navigation containing thc text "NCAA Illinois vs. Indiana". For this 

keys 70a-d, the remote control unit 40 transmits an instruc- illustrated example, thc user first selected thc category of 

tion to the set-top converter 32 via an infrared communica- "Sports" and subsequently selected thc associated subcat- 

tions link. In turn, the set-top converter 32 decodes the 30 e S orv of "Basketball" to obtain a listing of information for 

instruction and responds by controlling the selected feature scheduled or available basketball-related programs. In view 

of the schedule display 50. Specifically, the set-top converter of the foregoing, it will be understood that the viewing panel 

32, which converts the programs and programming infor- supplies the user with a convenient viewing window for 

mation delivered by the cable distribution network 28 for information items about an available program that is asso- 

presentation via the display 38, can control each of the 35 ^ Z ^ ^^ ted u ^category and category 

displays 52, 54, and 56 and the position of the focus frame P or Purred embodiment of the schedule display 50, 

60 on the viewing panel 58. In addition, the set-top converter J' 1 *" * e subcate g° r y * 4 DOr »he program display 

, , ,u ■ • p • iu 56 will change to reflect thc selection of a new category until 

32 can update the programming information presented by a shoft ^ riod has ired ^ ^ 

the schedule display 50 by outputting a request to the id and unncc ^ ali of the / c dis , £tic the 

headend processor 14 via the return path supplied by the 40 subscriber is navigating within thc category display 52. 

cable distribution network 28. This allows the retrieval of Accordingly, when a new category is selected by scrolling 

desired programming information from the memory storage tnc corresponding category tile 62 within thc viewing panel 

device 12 containing thc database which maintains program 58, t h e "old" items displayed by the panels of the subcat- 

guide data. cgory display 54 and program display 56 fade out and "new" 

Returning now to FIGS. 1-4, the subscriber typically 45 items corresponding to the selected category fade in. 

selects programming information by first choosing the gen- If a subcategory is selected and program-related informa- 

eral category for the desired programming information. By tion is not available, then the program display 56 becomes 

moving the focus frame 60 to thc category display 52, thc blank by failing to display any of thc program tiles 66. In 

subscriber can select a category of programming informa- addition, thc right-hand side arrow tab 67 appended to the 

tion by scrolling the category display 52 until the category 50 focus frame 60, which is located proximate to the subcat- 

tile 62 representing the desired category appears within the cgory display 54, is no longer shown to the user, 

viewing panel 58. By scrolling the category tiles 62 in a Alternatively, the category display 52 and the subcategory 

selected vertical direction, each category tile sequentially display 54 can be restricted to respectively display tiles 62 

appears within the viewing panel 58. A category is selected and 64 for classes of programming information which 

when its corresponding category tile 62 appears within thc 55 rc P rcscnl available programs. These operations supply 

frame of the viewing panel 58. In turn, this "resets" the visual {0 C the u usei " that program -related information is 

subcategory display 54 to display subcategory tiles 64 " ot ? vaila K ble t for the ^ le * ed subcategory that is represented 

representing subcategories associated with the selected cat- b * * e ^^ry tile 64 within the viewing panel 58. 

-Jl_, "tv,a ™™™ e< a- <u„ n _ r llie preferred viewing panel 58 emphasizes the selection 

cgory. lne program display 56 responds to thc appearance 01 - y . , . ? « . . ■ . , ., 

« t *A u * * \ £A \u- *u • ■ iccl of the displayed items by highlighting the associated tiles 

a selected subcategory tile 64 within the viewing panel 58 by 60 wi(hjn of ^ v £ wj * f„ el ^, is highljghting can 

delaying one or more program Lies 66 representing pro- be achieve(J b coteringorsh> | i J lg me tiles , £ lhitl 

grams associated with the selected subcategory if such , n6 viewi , 58 in a color , ha , js u hter , han |he 

programs are available for the selected subcategory. Thus, rem ai„ing tiles displayed in the display panel for each of the 

the viewing panel 58 can display tdes representing the displays 52, 54, and 56. In addition, because the displays 52, 

selected category, subcategory, and program. 6 5 54, and 56 are located adjacent to each other, the selected 

In response to the selection of a new category of pro- category, subcategory, and program tiles 62, 64, and 66 are 

gramming information, the set-top converter 32 outputs a aligned within the viewing panel 58. This presentation of the 
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programming information allows the subscriber to easily 
read the various classes of desired information by beginning 
with a broad genre on one side of the schedule display 50 
and concluding with an individual program matching that 
genre on the other side of the schedule display 50. 

Table I supplies a representative list of categories and 
associated subcategories for the preferred system. The cat- 
egory tiles 62 and the subcategory tiles 64 respectively 
represent the items shown in the listings of Table I. 

TABLE I 
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TABLE I-continued 



SUBCATEGORIES 



CATEGORY 



SUBCATEGORIES 



Animated 



Awards 
Children 



Game Show 



Holiday 
Magazine 



Medical 
Music 



Music 



Musical 
Soap Opera 



Sports Events 



All 

Adventure 

Children 

Martial Aits 

All 

All 

Science Fiction 

Action 

Adventure 

Animated 

Animals 

Anthology 

Comedy 

Drama 

Educational 

Exercise 

Fantasy 

Fiction 

Game Show 

Magazine 

Nature 

News 

Religious 

Science 

Spanish 

Sports 

Suspense 

Variety 

Ail 

Animals 

Educational 

Children 

Variety 

All 

All 

Auto 

Biography 

Educational 

Exercise 

Health 

How lb 

Interview 

Children 

Medical 

Nature 

News 

Public Affairs 

Travel 

All 

Health 
All 

Comedy 

Dance 

Drama 

Religious 

Travel 

Variety 

All 

Dance 
Religious 
All 
All 

Comedy 
Drama 
Spanish 
All 



15 



20 



25 



Sports Non-Event 



30 



35 



40 



45 



50 



55 



Sports Talk 



Talk 



65 



Event 

Anthology 

Baseball 

Boxing 

Basketball 

Bowling 

Golf 

Hockey 

Horse 

Racing 

Rodeo 

Rugby 

Soccer 

Track and Field 

Tennis 

Volleyball 

Wrestling 

Water 

All 

Action 

Adventure 

Auto 

Baseball 

Bicycle 

Biography 

Boat 

Body building 

Boxing 

Basketball 

Exercise 

Football 

Fishing 

Game Show 

Golf 

Hockey 

Horse 

How To 

Interview 

Magazine 

Martial Arts 

News 

Outdoors 

Racing 

Rodeo 

Rugby 

Running 

Softball 

Skiing 

Soccer 

Spanish 

Tennis 

All 

Baseball 
Basketball 
Interview 
All 

Business 
Comedy 
Educational 
Fashion 

House and Garden 

Health 

Interview 

Magazine 

Medical 

Nature 

News 

Public Affairs 

Religious 

Science 

Sclf-Help 

Shopping 

Spanish 

Travel 

Variety 
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Referring to Table I, each subcategory having more than 
one item can include the special subcategory "All." The 
subcategory "All" encompasses all programming matching 
the associated category. This is preferably the default sub- 
category when the subscriber changes categories by select- 
ing another category tile 62, which, in turn, resets the 
subcategory display 54. The remaining items within the 
listing of subcategories are directly linked to their respective 
category. For example, the subcategories "Business," 
"Comedy," and "Educational" are associated with the broad 
category of "Talk." 

It will be appreciated that the present invention is not 
limited to the categories and subcategories listed in Table 1, 
which is a listing of representative categories and associated 
subcategories of programming information. Those skilled in 
the art will understand that programming information can be 
divided into numerous broad and narrow classes and that the 
above-described system for retrieving and displaying pro- 
gramming information can be extended to other class-based 
listings of programming information. Accordingly, the list- 
ing in Table I is not intended to be a comprehensive list of 
possible categories and related subcategories of program- 
ming information. 

Referring again to FIGS. 1-4, the user can use the 
program display 56 to view program items for available 
programs which match the class items reflected in the 
display panels of the category display 52 and the subcat- 
egory display 54. The program tiles 66 of the program 
display 56 are preferably displayed in sequential fashion 
based on the date and start time of the represented programs. 
For the preferred embodiment of the schedule display 50, a 
program tile 66 representing programming information for a 
program available to the user on the present date is initially 
displayed within the viewing panel 58. However, if the 
subscriber scrolls through the program tiles 66, the sub- 
scriber can view in chronological order the various sched- 
uled program items which match the selected category and 
subcategory. By convention, scrolling the program tiles 66 
up allows a user to view program tiles 66, if any, represent- 
ing programs available to the user at a time later then the 
program represented by program tile 66 currently appearing 
within the viewing panel 58. In contrast, scrolling the 
program tiles 66 down allows a user to view program tiles 
66, if any, representing programs available to the user at a 
time prior to the program associated with the program tile 66 
currently appearing within the viewing panel 58, 

Each program tile 66 represents information about a 
selected program and can display the program title or name, 
the program date and start-time, and the channel number. 
Each program tile 66 also can include the network name and 
the network symbol, which is typically implemented as an 
icon graphically representing the logo of the corresponding 
channel or network. For example, the program tile 66 
appearing within the viewing panel 58 in FIGS. 2-4 shows 
the program title "NCAA Illinois vs. Indiana," the name and 
symbol for the network "ABC", the channel number "04", 
and the date and start time "Tuesday April 19 at 7:30 PM." 
For the television application described herein, it will be 
appreciated that the programming information displayed by 
the program schedule generally corresponds to programs 
that are scheduled for the viewing benefit of the user. 

For the preferred program display 56, the program tiles 66 
arc sorted in chronological order and date and start time 
information are supplied by each program tile 66. 

The schedule display 50 also can include a program 
summary panel 90 to communicate detailed information 
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about a selected program tile appearing within the viewing 
panel 58. For the preferred embodiment, the program sum- 
mary panel 90 is located near the top of the schedule display 
50 and stretches horizontally along the top portion of each 

5 of the displays 52, 54, and 56, thereby taking up approxi- 
mately Vj of the schedule display 50. The size of the program 
summary panel 90 is approximately 552x144 pixels. For the 
preferred schedule display 50, the program summary panel 
90 is always available for viewing by the user, regardless of 

10 the type or class of programming information selected by the 
user. 

The information in the program summary panel 90 is 
preferably updated as the subscriber changes the settings of 
the schedule display 50, i.e., changing a selected tile appcar- 

15 ing within the viewing panel 58 by scrolling one of the 
category display 52, subcategory display 54, or program 
display 56. This information update occurs in response to a 
"new" tile appearing within the viewing panel 58 and the 
expiration of a default time-out period. The default time-out 

20 period prevents rapid and unnecessary updating of the 
program summary panel 90 while the subscriber is scrolling 
the tiles of one of the displays 52, 54, or 56. 

The preferred program summary panel 90 includes a 
preview section 92 and a text description section 94. The 

25 preview section 92, which has a size of 192x144 pixels, can 
show actual broadcast video data for a current program, or 
preview media information, including an "on-demand" 
attract clip or a still graphic image, such as a program title 
screen or a representative scene of a selected program. In 

30 addition, synchronized audio can be played to supplement 
the still graphic image or video data presented by the 
preview section 92. This allows a continuation of the broad- 
cast audio when the subscriber switches from a program 
channel that delivers a program to the schedule display 50 

35 that presents scheduling information about available pro- 
grams. 

More specifically, for current programs, the preview sec- 
tion 92 provides an opportunity for the subscriber to easily 

40 identify and evaluate a selected program. For past and future 
programs, the preview section 92 can display on-demand 
attract clips, which may be a more effective mechanism for 
attracting viewers than text-only descriptions of the pro- 
gramming. In addition, still graphic images can be used if an 

45 actual broadcast video signal for a current program or an 
on-demand attract clip is not available. 

The preview section 92 can display an actual broadcast 
video signal if the current time is consistent with the time 
slot for the program represented by the selected program tile 

50 66 appearing within the viewing panel 58. This video 
display is sized to match the size of the preview section 92. 
The actual broadcast video signal is supplied by a tuner, such 
as the tuner for the set-top converter 32 or the receiving 
device 34, and is scaled to fit within the window display of 

55 the preview section 92. The program represented by the 
selected program tile 66 defines the absolute MSO channel 
and, in turn, this absolute MSO channel designates the 
tuning frequency for the tuner. 

If the current time is not consistent with the time slot for 
60 the selected program tile 66, then the preview window of the 
preview section 92 displays an on-demand attract clip or 
video preview, if one is available, scaled to fit within the 
preview window. The video data for the on-demand attract 
clip data is preferably stored within a Tiger video file, which 
65 is queued at the beginning of the file and played through to 
the end of the file. The Tiger video file for the appropriate 
on-demand attract clip is retrieved in response to a pointer 
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supplied by the selected program tile. Each Tiger video file For the preferred schedule display 50, a transition 

is preferably stored at the location of the headend processor between preview information supplied by the text descrip- 

14 and distributed in response to a request output by the tion section 94 is indicated by a fade to a selected color, such 

subscriber's set-top converter 32. as light ray, and a subsequent fade to the text-based image. 

If neither a current program broadcast video signal nor an 5 For the representative example provided by the schedule 
on-demand attract clip is available for the selected program display 50 of FIGS. 2-4, the preview section 92 shows a 
tile 66, a still graphic image can be scaled and displayed graphic image of a basketball and the logo "NCAA" cen- 
within the preview window of the preview section 92. Each tered on the basketball. This graphic image is consistent with 
graphic image is preferably stored at the location of the the text presented within the text description section 94, 
headend processor 14 within a bitmap file that is linked to 10 specifically "NCAA Basketball — Illinois vs. Indiana. Hen- 
associated programming information maintained within the son's Fighting Illini meet up with Bobby Knight's Hoosier 
memory storage device 12. In addition, audio voice-over or Team in this Big Ten Conference Matchup." 
background music stored within a .WAV file may be linked FIGS. 6-8 illustrate another embodiment for the presen- 
to this programming information. Alternatively, the audio tationof programming information, the schedule display 50', 
voice-over or the background music can be supplied by a 15 which includes a mo dif ie d version of a program display for 
Tiger audio stream associated with the programming infor- displaying program-related information. FIG. 6 illustrates 
mation. In either case, the selected program tile 66 appearing tDC f ocus f ramc 60 located proximate to the category display 
within the viewing panel 58 has a pointer that points to the 52, FIG. 7 illustrates the focus frame 60 located proximate 
corresponding still graphic image, thereby linking the pro- t0 tne subcategory display 54, and FIG. 8 illustrates the 
gramming information to the appropriate graphic image. 20 focus fjame 6Q located prox i male l0 lne program display 56'. 

For the preferred schedule display 50, a transition Focusing now upon the alternative schedule display 50' of 

between preview information supplied by the preview sec- FIGS. 6-8, it will be seen that date information for program 

tion 92 is indicated by either a fade to a selected color, such is not presented by each of the program tiles 66' of the 

as dark gray, and a subsequent fade to the preview image, or program display 56'. Instead, the program display 56' has 

a direct fade to the preview image. 25 been modified to include a date tile 80 containing date 

The text description section 94, which has a size of information to distinguish programs tiles 66* that are asso- 

360x144 pixels, presents detailed information about a dialed with a first date from program tiles 66' for a second 

selected program represented by the program tile 66 appear- date. 

ing within the viewing panel 58. This text and/or graphic- 3Q Data tiles 80 can be added to the program display 56* 

based information typically cannot be presented within the because the program tiles 66' for available programs are 

smaller frame of a program tile 66 because of the require- typically grouped in chronological order. Date tiles 80 are 

ment of displaying more than one program tile within the preferably the same size and shape as the program tiles 66', 

limited available screen dimensions for a conventional dis- but contain only date-related information. For example, the 

play 38. The text description section 94 can include a 35 format for a date tile 80 can be "Wednesday, April 20" to 

program title 96 defining the name of the program and a define a date context for the displayed program tiles. Unlike 

program description 98 generally describing the nature of the program tiles 66', date tiles 80 cannot be selected by the 

the program. In particular, the program title 96 preferably subscriber and, accordingly, date tiles 80 do not appear 

displays the full name in bold typeface of the program within the viewing panel 58. For example, if the last 

associated with the selected program tile 66 appearing 4Q program for a date is currently selected, and the subscriber 

within the viewing panel 58. The program title 96 can be scrolls the program tiles 66' forward through time, the first 

either a simple title naming the series or a compound title program of the next date will appear within the viewing 

naming both a series and the title of a particular episode. panel 58 and the associated date tile 80 will appear as the 

The program description 98 can display the full descrip- first tile immediately above the viewing panel 58. 

tion of the selected program for the program tile 66 appear- 45 The program display 56' also includes a date status 

ing within the viewing panel 58. This program description indicator 82 to provide additional date context for the 

98 is preferably implemented as a text-based field capable of program dates and times presented by the date tiles 80. If a 

displaying various text attributes, including italic, bold, date tile 80 is scrolled off the top of the program display 56', 

underline, and different fonts and point sizes. then the date status indicator 82 displays the date associated 

The text description section 94 also can include one or 50 with that particular date tile. For example, the date status 

more information icons, which are graphical images repre- indicator 82 for the schedule display 50 of FIG. 6 shows the 

senting particular types of information, such as star ratings, date information "Tuesday, April 19" because the date tile 80 

closed captioning, rerun, audience rating, etc. The bottom associated with that date has already scrolled off the top of 

line of the text description section 94 is preferably used to the program display 56'. If the subscriber continues to scroll 

display such information icons as required to present sec- 55 through the program tiles 66' shown in FIG. 6, then the date 

ondary information. Because some programs may be asso- tile for "Wednesday, April 20" will eventually scroll off the 

ciated with a large set of information icons, the information top of the program display 56', thereby resetting the date of 

icons are preferably ranked in order of priority to insure the date status indicator 82 to that particular date. 

readabilityofthetextdescriptionsection94.Ifdisplayspace Each program tile 66' represents information about a 

is limited, this priority ranking scheme allows the most 60 selected program and can display the program title or name, 

significant items of secondary information to be displayed and the channel number. Each program tile 66' also can 

within the text description section 94. include the network name and the network symbol, which is 

For the example offered by the schedule display 50 of typically implemented as an icon graphically representing 

FIGS. 2-4, the program title 96 is "NCAA Basketball — the logo of the corresponding channel or network. If display 

Illinois vs. Indiana." and the program description 98 is 65 space is available within the limited area of the program tile, 

"Henson's Fighting Illini meet up with Bobby Knight's then program information of secondary interest to the user 

Hoosier Team in this Big Ten Conference Matchup." can be presented as information icons on the program tiles 
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66'. Information icons, which are graphical images repre- the schedule display 50. If the response is positive, then the 

senting secondary information items, can be used to reduce "YES" branch is followed to step 124 and the category 

the amount of text displayed by a program tile, thereby display 52 is set to display the category tile 62 representing 

making it easier for the subscriber to locate and read the the first possible category. For the preferred schedule display 
program titles. Information icons can represent a variety of 5 50, the category tile 62 presented within the viewing panel 

secondary program-related information, including the items 58 represents the category which appears first within the 

of closed captioning, audience rating, awards, star rating, or possible categories sorted in alphabetical order. In addition, 

reruns status. It will be understood that the use of informa- ,he u subcategory display 54 is preferably set to display the 

tion icons is an option for the user interface supplied by the su ^ c A a !f^ tile 64 representing the associated subcategory 
. , , enf ,„ of "All. In contrast, if the response in step 122 is negative, 

program schedule 50. ,o then ^ w branch [& {Q ^ m ^ ^ 

FIG. 9 is a logical flow diagram illustrating the steps of settings for the category and subcategory displays 52 and 54 

the preferred method for retrieving and displaying program- j n t he previous viewing session are selected, 

ming information. Referring to FIGS. 1-4 and 9, the method From either step 124 or step 126, the process proceeds to 

starts at the START step 100 and proceeds to step 102 to slep 128 to set the program display 56. Specifically, the 
select the presentation of the schedule display 50. The ™ program tile 66 representing the program associated with the 

subscriber typically can select the display of the program selected category and subcategory and having the closest 

schedule 50 by instructing the set-top converter 32 or the match wilh the curfent time and date is se lected t0 app ear 

receiving device 34 to tune to a particular channel associated within lhe viewing panel 58. In this manner, each of the 

with the program guide system 10. By changing from an displays 52, 54, and 56 is set and tiles representing category, 
actual broadcast channel to the channel for the program 20 subcategory> and program information appear within the 

guide system 10, the schedule display 50 can be presented viewing panel 58 

by the display 38 for viewing by the subscriber. , n s[ep m programraing information is retrieved and 

In response to selecting the option of the schedule display displayed within the text description section 94 of the 

50, the subscriber can select the desired category of pro- program summary panel 90. This programming information 

gramming information by scrolling the category tiles 62 of can include both a text-based description of the program 

the category display 52 until the category tile 62 represent- associated with the selected program tile 66 and information 

ing the selected category appears within the viewing panel icons for this program. 

58. This preferably resets the subcategory display 54 to In step 132 ^ inquiry ^ conducted to determine if the 

display subcategory tiles 64 representing subcategory items program represented by the selected program tile 66 is a 

associated with the selected category. In turn, the subscriber curreol broadcast. If so, the "YES" branch is followed to 

can select a desired subcategory item in step 106 by scrolling step 134 and the xUiop converter 32 is tuned to the 

the subcategory tiles 64 of the subcategory display 54 until appropriate program channel to display the broadcast stream 

a subcategory tile 64 representing the selected subcategory withio the preview ^ion 92. In contrast, if the response to 

appears within the viewing panel 58. In step 108, an inquiry lhe inquiry in step 132 ^ negative, then the "NO" branch is 

is conducted to determine whether a program is available followed to step 136. In step 136, preview media 

that corresponds to the selected subcategory. If the response information, such as an on-demand attract clip or a still 

is positive, then the "YES" branch is followed to step 110. graphic imagCj is retrieved from the location of the headend 

In step 110, the program display 56 is preferably reset to processor 14 based upon the particular program represented 

display program tiles 66 representing available program by (he selected program tile 66. In slep 138, a determination 

items associated with the selected subcategory. This allows ^ made whether a Tiger video file is available for the 

the subscriber to select programming information about a selected program. If the response to the inquiry in step 138 

desired program by scrolling the program tiles 66 of the ^ pos itive, the "YES" branch is followed to step 140. In step 

program display 56 until a program tile 66 representing the 140 the Tiger video file for thc selected program is cued and 

desired program appears within the viewing panel 58. In this the Tiger video stream ^ displayed within the preview 

manner, the subscriber views the selected category, ^ 92 . Alternatively, if the response to this inquiry is 

subcategory, and program items within thc viewing panel 58 ne g a tive, then the "NO" branch is followed from slep 138 to 

to obtain the desired programming information. s(ep 142 j n step 142 a digitized still graphic image for the 

If the response to the inquiry of step 108 is negative, then selected program is retrieved and displayed within the 
the "NO" branch is followed to step 112. In step 112, the 5Q preview section 92. 

schedule display 50 supplies an indication to the user that a From step 140 or step 142, the process continues to step 
program associated with the selected subcategory is not 144, j n wh j c h the viewer can update the selected program 
available. In response, the user can elect to select either a displayed by the schedule display 50 based upon the view- 
new category or subcategory to obtain a new class of e r's interests, as described with respect to the process of 
programming information. If the user wishes to change the 55 pic. 9. 

selected category, the "YES" branch is followed from step In step 146 an inquiry is conducted to determine whether 
114 to step 104. Otherwise, the user can change the selected tne display of the program schedule 50 should be discoi> 
subcategory and the "NO" branch is followed to step 106. linued For cxamplCf the prograra schedule session can be 
The process concludes at the END step 116. discontinued by changing thc channel of thc set-top con- 
FIG. 10 is a flow chart diagram illustrating the steps of 60 verier 32 to a channel other than the channel for the schedule 
operation for the preferred program display supplied by the display 50. If the response is positive, the "YES" branch is 
program schedule system 10. Referring now to FIGS. 1-4 followed to step 148 and the selected category, subcategory, 
and 10, operation of the program schedule system 10 starts and program -related information are stored. Otherwise, the 
at thc START step 120 in response to thc user's selection of process continues by returning to step 130. The process 
the display of the program schedule 50. In step 122, an 65 concludes in step 150, the END step, 
inquiry is conducted to determine whether the user has In summary, the present invention provides a program- 
previously used the program schedule system 10 by viewing ming guide system for retrieving and displaying program- 
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ming information for a subscriber of programming services. each of said selected programs is associated with said 

The programming information is typically stored at a loca- selected subcategory. 

tion which is remote from the subscriber's location and is 3. The method recited in claim 1, wherein selecting one of 

distributed to the subscriber via a headend processor and a said categories causes said subcategory display to show at 

cable distribution network. Each subscriber can then receive 5 least one of said subcategory tiles representing one of said 

the programming information via a set-top converter that is subcategories associated with said selected category, and 

connected to a receiving device, such as a television or a selecting one of said subcategories display causes said 

monitor. The monitor supports the display of a schedule program display to show to at least one of said program tiles 

display that presents three classes of programming representing one of said programs associated with said 

information, including categories, subcategories, and pro- selected subcategory. 

grams. The schedule display includes three displays, a 4. The method recited in claim 3, wherein scrolling said 
category display, a subcategory display, and a program program display moves chronologically through said pro- 
display. Each display can display an array of tiles represent- gram tiles representing programs that are associated with 
ing corresponding programming information. A viewing said selected subcategory. 

panel extends along each of the displays for displaying one 5. The method recited in claim 1, wherein said step of 

each of the category, subcategory, and program tiles. In 1 selecting one of said categories comprises: 

response to a category tile representing a selected category moving a focus frame along said viewing panel to said 

appearing within the viewing panel, the subcategory display category display, said focus frame operative to supply 

displays at least one subcategory tile representing a subcat- an indication of user control of the display of said 

cgory associated with the selected category. Likewise, in 2Q category tiles when said focus frame is positioned 

response to a subcategory tile representing a selected sub- along said category display; 

category appearing within the viewing panel, one program scrolling in a selected vertical direction said category tiles 
display displays at least one program tile representing an until said category tile representing said selected cat- 
available program associated with the selected subcategory. egory appears within said viewing panel. 
This allows the subscriber to view the selected programming 25 6. The method recited in claim 1 wherein said step of 
information within the viewing panel of the schedule dis- selecting one of said subcategories comprises: 
pl ft y- moving a focus frame along said viewing panel to said 
From the foregoing, it will be appreciated that the present subcategory display, said focus frame operative to 
invention indeed fulfills the needs of the prior art described supply an indication of user control of the display of 
herein above and meets the above-stated objects and advan- 3Q said subcategory tiles when said focus frame is posi- 
tages. While there has been shown and described the pre- tioned along said subcategory display; 
ferred embodiment of the invention, it will be evident to scrolling in a selected vertical direction said subcategory 
those skilled in the art that various modifications and { {\ es unt ii sa id subcategory tile representing said 
changes may be made thereto without departing from the selected subcategory appears within said viewing 
spirit and the scope of the invention as set forth in the 35 panel. 

appended claims and equivalents thereof. 7 . raethod recited io claim ly wherein said step of 

We claim: selecting one of said programs comprises: 

1. A method for retrieving and displaying electronic moving a focus frame along said viewing pane i t0 said 
information relating to a category, a subcategory and pro- program display, said focus frame operative to supply 
gram scheduling, comprising the steps of: 4Q an indication Q f user control of the display of said 

selecting one of a plurality of categories of said electronic program tiles when said focus frame is positioned along 

information by scrolling a category display displaying sa i d program display; 

an array of category tiles representing said categories scrolling in a selected vertical direction said program tiles 
until one of said category tiles representing said ^ Mid prograrn ti i e representing said selected pro- 
selected category appears within a viewing panel; 45 &am appears wilhin said viewing pane i. 
selecting one of a plurality of subcategories of said 8 mcthod rccitcd m claim i ? wherein said array of 
electronic information by scrolling a subcategory dis- category tiles and said array of subcategory tiles are main- 
play displaying an array of subcategory tiles represent- ta i ned in alphabetical order for represented categories and 
ing said subcategories until one of said subcategory subcategories. 

tiles representing said selected subcategory appears 50 9. The mcthod recited in claim 1, wherein said array of 

within said viewing panel, each of said subcategories pr0 grara tiles is maintained in time-sorted order for repre- 

being associated with at least one of said categories; senled programs. 

an d 10. The method recited in claim 1, wherein each of said 

selecting one of a plurality of programs of said electronic program tiles comprises at least program name, program 

information by scrolling a program display displaying 55 date and start time, and program channel, 

an array of program tiles representing said programs 11. The method recited in claim 1, wherein said program 

until one of said program tiles representing said tiles are ordered in time-sorted order for represented 

selected program appears within said viewing panel, programs, and said program display includes a plurality of 

each of said programs being associated with at least one date tiles representing dates, each of said date tiles separat- 

of said subcategories, 60 ing said program tiles associated with one of said dates from 

wherein said viewing panel extends along at least a said program tiles associated with another one of said dates, 

portion of said category display, said subcategory 12. The method of claim 11, wherein said program display 

display, and said program display to display one each further comprises a date status indicator operative to display 

of said category tiles, subcategories tiles, and program one of said dates associated with one of said program tiles 

tiles. 65 appearing within said viewing panel. 

2. The method recited in claim 1, wherein each of said 13. The method of claim 1, wherein said category display, 
subcategories is associated with said selected category, and said subcategory display, and said program display are 
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operative to display at any particular interval up to a 
predetermined number of said category tiles, said subcat- 
egory tiles, and said program tiles. 

14. A system for displaying electronic information relat- 
ing to a category, a subcategory and program scheduling, 5 
comprising: 

a category display for displaying an array of category tiles 
representing categories of said electronic information; 

a subcategory display for displaying an array of subcat- 
egory tiles representing subcategories, each of said 10 
subcategories associated with at least one of said 
categories, said subcategory display indicated adjacent 
to said category display; 

a program display for displaying an array of program tiles, 
each of said programs associated with at least one of 15 
said subcategories, said program display located adja- 
cent to said subcategory display; and 

a viewing panel extending along a portion of each of said 
category display, said subcategory display, and said 
program display for displaying one each of said cat- 2 o 
egory tiles, subcategory tiles, and program tiles, 

wherein said subcategory display, responsive to one of 
said category tiles representing a selected category 
appearing within said viewing panel, displays at least 
one of said subcategory tiles representing one of said 25 
subcategories associated with said selected category, 
and 

said program display, responsive to one of said subcat- 
egory tiles representing a selected subcategory appear- 
ing within said viewing panel, displays at least one of 30 
said program tiles representing an available one of said 
programs associated with said selected subcategory. 

15. The system recited in claim 14, wherein said array of 
category tiles and said array of subcategory tiles are main- 
tained in alphabetical order for represented categories and 35 
subcategories. 

16. The system recited in claim 14, wherein said array of 
program tiles is maintained in time-sorted order for repre- 
sented programs. 

17. The system recited in claim 14, wherein each of said 40 
program tiles comprises at least program name, program 
date and start time, and program channel. 

18. The system recited in claim 14, wherein said program 
tiles are ordered in time-sorted order for represented 
programs, and said program display includes a plurality of 45 
date tiles representing dates, each of said date tiles separat- 
ing said program tiles associated with one of said dates from 
said program tiles associated with another one of said dates. 

19. The system of claim 18, wherein said program display 
further comprises a date status indicator operative to display 50 
one of said dates associated with said program tile appearing 
within said viewing panel. 

20. The system of claim 14, wherein said category 
display, said subcategory display, and said program display 
are operative to respectively display up to a predetermined 55 
number of said category tiles, said subcategory tiles, and 
said program tiles. 

21. The system of claim 14, wherein said category tiles 
are stored within a database and are retrievable to support 
the display of said category tiles by said category display. 60 

22. The system of claim 21, wherein said subcategory tiles 
are stored within said database, and at least one of said 
subcategory tiles representing one of said subcategories 
associated with said selected category is retrieved from said 
database in response to one of said category tiles represent- 65 
ing said selected category appearing within said viewing 
panel. 



23. The system of claim 22, wherein said program tiles are 
stored within said database, and at least one of said program 
tiles representing one of said programs associated with said 
selected subcategory is retrieved from said database in 
response to one of said subcategory tiles representing said 
selected subcategory appearing within said viewing panel. 

24. A method for selecting and displaying electronic 
information relating to a category, a subcategory and pro- 
gram scheduling, comprising the steps of: 

selecting one of a plurality of categories of said electronic 
information by scrolling a category display displaying 
an array of category tiles representing said categories 
until one of said category tiles representing said 
selected category appears within a viewing panel; 

selecting one of a plurality of subcategories of said 
electronic information, each of said subcategories, 
being associated with said selected category, by scroll- 
ing a subcategory display displaying an array of sub- 
category tiles representing said subcategories until one 
of said subcategory tiles representing said selected 
subcategory appears within said viewing panel; and 

selecting one of a plurality of programs of said electronic 
information, each of said programs being associated 
with said selected subcategory, by scrolling a program 
display displaying an array of program tiles represent- 
ing said programs until one of said program tiles 
representing said selected program appears within said 
viewing panel, 

wherein said viewing panel extends along at least a 
portion of said category display, subcategory display, 
and program display and supplies a highlighted display 
one each of said category tiles, said subcategory tiles, 
and said program tiles appearing within said viewing 
panel. 

25. The method recited in claim 24, wherein said array of 
category tiles and said array of subcategory tiles are main- 
tained in alphabetical order for represented categories and 
subcategories, and said array of program tiles is maintained 
in time-sorted order for represented programs. 

26. The method recited in claim 24, wherein said program 
tiles are ordered in time-sorted order for represented 
programs, and said program display includes a plurality of 
date tiles representing dates, each of said date tiles separat- 
ing said program tiles associated with one of said dates from 
said program tiles associated with a another one of said 
dates. 

27. The method of claim 24, wherein said program display 
further comprises a date status indicator operative to display 
one of said dates associated with said program file appearing 
within said viewing panel. 

28. In a computer system having a user interface pre- 
sented on a display device and responsive to an input device, 
a method for presenting on said display device electronic 
information relating to a category, a subcategory and pro- 
gram scheduling, comprising the steps of: 

displaying on said display device a category display 
comprising a plurality of category tiles representing 
categories of said electronic information; 

displaying on said display device a subcategory display 
comprising a plurality of subcategory tiles representing 
subcategories, each of said subcategories associated 
with at least one of said categories, said subcategory 
display located adjacent to said category display; 

displaying on said display device a program display for 
displaying comprising a plurality of program tiles rep- 
resenting programs, each of said programs associated 
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with at least one of said subcategories, said program 33. The system of claim 32, wherein said step of display- 
display located adjacent to said subcategory display; ing said program display comprises (1) retrieving said 

displaying on said display device a viewing panel extend- program tiles representing one of said programs associated 

ing along a portion of each of said category display, with said selected subcategory in response to one of said 

said subcategory display, and said program display for 5 subcategory tiles representing said selected subcategory 

displaying one each of said category tiles, subcategory appearing within said viewing panel, and (2) presenting one 

tiles, and program tiles; and of said retrieved program tiles within said program display. 

displaying on said display device a focus frame, respon- 34. The method recited in claim 33, wherein each of said 

sive to commands from the input device, movable program tiles comprises at least program name, program 

along said viewing panel and proximate to one of said 10 date and start time, and program channel, 

category display, said subcategory display, and said 35. The method recited in claim 28 wherein said category 

program display, for enabling control of the presenta- display is responsive to commands from said input device 

tion of one of said category tiles, subcategory tiles, and wheo said focus f rarae is p i aced pr0 ximate to said category 

program tiles. display, and further comprising the step of receiving a first 

29. The method of claim 28 further comprising the step of command , 0 move said focus frame along said viewing 
determining if one of said category tiles representing a , and> positioning said focus frarae proximate to 
selected category appears within sa.d viewing panel and, ,f sajd di , rcccivi , sccood mmmmd t0 ^ 
so, then displaying w.thin said subcategory d.splay one of sajd ^ q{ ^ jn a , habelica , 
said subcategory tdes representing one of said subcategories orc jer 

associated with said selected category. 20 ° r JL r " t . . , . . . * 0 . • , . 

30. The method of claim 28 further comprising the step of 36 ™ e , method reciled ,n c,a,m 28 w * er ? n sa,d * ubcal " 
determining if one of said subcategory tiles representing a ^ ^^sponsive to commands from said input 
selected subcategory appears within said viewing panel and, device when said tocus frame * P laced Proximate to said 
if so, then displaying within said program display one of said subcategory display, and further comprising the steps of 
program tiles representing an available one of said programs 25 receiving a first command to move said focus frame along 
associated with said selected subcategory. said viewing panel and, upon positioning said focus frame 

31. The method of claim 30, wherein said category tiles, proximate to said subcategory display, receiving a second 
subcategory tiles, and program tiles arc stored within a command to scroll said subcategory tiles of said subcategory 
database connected to said computer system, and said step display in alphabetical order. 

of displaying said category display comprises retrieving said 30 37. The method recited in claim 28 wherein said program 

category tiles from said database and presenting one of said display is responsive to commands from said input device 

retrieved category tiles within said category display. when said focus frame is placed proximate to said program 

32. The method of claim 31, wherein said step of dis- display, and further comprising the steps of receiving a first 
playing said subcategory display comprises (1) retrieving command to move said focus frame along said viewing 
said subcategory tiles representing one of said subcategories 35 panel and, upon positioning said focus frame proximate to 
associated with said selected category from said database in said program display, receiving a second command to scroll 
response to one of said category tiles representing said said program tiles of said program display in chronological 
selected category appearing within said viewing panel, and order. 

(2) presenting one of said retrieved subcategory tiles within 

said subcategory display. ***** 



